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“This project was conceived. tds rode of motor vehicle driving. on 
» the public. roadways by "special populations. sk The’ major concerns were special | ~ 
ar ee populations learning to drive, -being. licensed to’ drive i, ‘al ) driving behavior. Im-:. 
‘pact was ‘considered from two perspectives: the impact:bk the: handicapped driver | 
and the impact on the welfare of the ndfhandicapped ’ ‘public. "he impact'on the | 
Piahriaetaas focused ¢ on pe’ ‘rsonal safety and mobility’ issues: gasses on the 


_ society with a mobile “handicappéd population. 
4. The: dérivation of these perspectives can be. found in the go! Is: of the two 
agencies sponsoring the Project, ‘The National Highway Traffic Safety Admin- 
ae ; istration (NHTSA) of the U.S. Department of Transportation has the charter 
ee 7 ‘for saving lives. on. the: country!s roadways., This includes the safety ofespecial © 7 
-Population drivers ‘themselves aswell as the safety of othe) H drivers, passen-. 
.. gers, and pedestrians. The Bureau of Education (BEH) for the Handjcapped of | 
the US, ‘Cepartment of Health, Educatidn and Welfare has a, -Feaponsibility for | 
' the thaining. of handicapped persons, including driver training, to ensure the. op" : 
portunity for.lives and-careers that are fruitful and worthwhile tovthemselves ' 
‘and to society.” ‘Other agencies,“ suchas the Veterans Ad inistration, although | 
not an active Sponsor, of this contract,. are potential ee 
_ The Veterans: ‘Administration’ its- actively involved and concerned with driver ed- 
; ucation, licensing, and the safe pay >E of disabled. Veter ane, 
Driving. in our society ‘i is'aS important, or more (oaporeent, to handicapped 
‘persons as it is to other segments of our population. Personal use ofan auto~- 
mobile is often a determinant factor both in employment and in the satisfaction: 
of the basi ic -human ‘needs, from food, acquisition to the psychological and social. 
requirements of eve ryday life. A person unable to drive in our mobile society . 
oA “may ‘lose the opportunity for’ personal freedom and. independence, For those who 
. become disabled after once. having leayned@o drive, re- “learning may bea Ssigni-- 
eee ficant part of their. rehabilitation. 
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re With re to an eaitoriabit 7 a andicapped individual who * is dhernployed. 
may’ be able<to. obtain employment. ‘The Abt study (1969)- reported, that at the 
time of their. report, only 36% “of the national handicapped population aged 17 
“he 64 were members of the labof force. This compared to 71% employment ‘of © 
> the non- ~handicapped: population of the same age group. Not being able to drive 
‘is’ one of the aeny obstacles nae a handicapped BREROR who wants employrnent. 


ctors of the results. =... 


‘In general, the less dependent on society the’ handicapped are, “the more they 


are able to.contribute to the welfare of their country. Certainly this contri- 
bution has, a sighificant economic component, | Ingtead of a cost to society, 
they, become an asset. * tog.” Sa ee, es 
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. The extdnt of the economic impact is:partially determined by the number 
of.people who are handicapped. Im 1970, the President's Task Force on the. 


- Physically Handicapped reported that precige.information about the numbers, 


location, and categories of the physically handicapped is not available. The ’- 
‘Task Force estimated that, as of 1970, ovér'25 million persons were handi- 
capped. At least 20 million persons were judged to require some assistance 


with approximately 14 million persons thought to be suffering from some major 
limitation. «5 - a a er Sue? 
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There are-also costs associated with driving and driver education. Driver. | 
education, for instance,..requires’ allocation’ of resources, ‘oftei. from the general “4 
public. Theétimary cost of driving, however, is related to safety. ‘This’ is‘ the * 
societal costfrom the loss of human lives, human injury, and property damage. _ 
Therefore,: in the determination of who should drive, one must consider the. _ 
general welfare of other people:on the road as well as the rights and needs of. 


the individual driver: Since the impact study results contained in the two. 


volumes of the Final Report discus ses the driving of a significant number of 


. indivitiials, the report has a potential effect, directly or indirectly, onmost 7 


‘people in this country. 


Bans 


The project was divided into two phases. The purpose of Phase I was to 
establish a data base of all directly-relevant information. During Phase II, this 
information was utilized to develop products which are immediately useable and 


which improve the circumstances under which special populations drive. The 


two products produced by the project are distinctly diffe rent and constituted 


“ Volumes I and II of the Final Report. The first volume describes the wealth 


of information gathered in Phase las well as the purpose and conduct of the: 
total Study. -The second volume presents an appfoach to the evaluation of a 


‘license applicant or pe rspective applicant who is handicapped. This document, 


howéver, contains information useful not ‘only to license officials but also to 
driver education and other professionals involved in the rehabilitation of handi- 


‘capped drivers. « Further discussions of the end products of the. program and 


¥ 


conduct of the. projects can be found in Section I below. 


B. Definition of 'Specia 


lation!'.:T.erminology 


Terminology varies considerably among the various disciplines concerned 


with ''special populations" and even varies from study to study within a discipline. 


ol 


" Throughout this “Final Report, the special ‘populations term "hanidjeapped, ' ‘will 


be. used in the. sense in. which it is defined: ‘below. ; . 


The ee for the present. study stated: "The definition of ae -hanicateed 


- individual is broadly defined by the Office for the Handicapped (OFH) as one who 


‘The physical or mental iii arueicrs ‘or ‘condition must be sta 
sor slowly peopecds ee! 0 


has a physical or mental impairment or condition which places: him at a disad- | 
vantage ‘in a major life activity such.as ambulation, communication, self-care, 


socialization, “vocational training, employment, transportation, adapting to. housing. 
Pp cof lone, duration, 


r 


It is imetia to make the distinction ‘between condition, impairment, functional _ 
limitation, disability, and handicap. A condition is a description, of'a departure 
from a state of physical or mental well-~- being (U. S.D.H,E.W,, 1974).. The condi- 


tion (or aiseose and injury) residuals are referred to as impairments, relating 


primarily to abnormalities in physical and mental structure and functioning. The. 
activity losses ar restrictions. resulting from impairments are referredtoas  .- 
functional lirnitations. A disability is a functional limitation in a major life acti- 
vity.. The term "handicap" is used in referring to defects and limitations imposed 
by disease or injury, as well as to social disadvantage.” Handicaps. are. frequently , 
referred to as limitations an individual has or has not overcome. In this- “sense, 


handicaps may be considered-as competitive disadvantages. The individual may - 


-retaimor develop: ‘the ability to cope with the environment, by minimizing the ex- 


tent of incapacity or, more affirmatively, by pptimizing the use of his residual 
capacities. Harfficaps presuppose the existence of an impairment of structure. 
or function but not nEccsveety of a functional a or Bisebiity (Haber, ae : 


- 


en Gene ral Limitations of the Study 


noun rules were established at the iriitiation of the project in the Prelimin- 
ary Work Plan and subsequent revision to the Plan as wellas in meetings: ‘with 
NHTSA and BEH. Thege rules created boundaries to the scope of the subject 
matter of interest in the project. The boundaries allowed the concentration of 
the project resources on the handicapped groups of most interest. Those groups, 
deleted from concern in the project, were dropped primarily because they were 


c] 


‘and are subject of specific study in other programs. It was thought Runes es"). 
to duplicate these other penssenes These groups are: 


va 


_ The Hideviyesthe re are persons considered as a group solely as a con- 
“* sequence of their advanced age. However, most. of the impairments 
that these people suffer. from are covered in this report. 


/ 


=. gig 


“i. vance of, th 


t 


‘sons. Thé 
_ psychology (particularly 
' sons), phygiology, etc. Studies in these areas may discuss driving*or educa~ . ; 


Drug abusers -- This includes ail use of alcohol and other essentially , 
non-therapeuti¢ drugs as well as over-use of therapeutic drugs. This 


“paper does report; ina limited sense, on the effects. of therapeutic - 


_ drugs. 


School dropouts~- ~The se people who, because of their dropping-out of 
school, are considered disadvantaged. _ However, people who have 
physical or mental impairments (e. g- ,.mental deficiency) and then — 


drop out of school are of interest not because they. have dropped out 


: sie hr 


i 


' -"G£ "school but becauSé of theix. impairment. oor. 


f ‘ 
_\ Visually impaired-- The se are persons who have a: variety of vision’ — 
. | impairments. Vision, in‘the current study, is only considered when it 
‘is a manifestation of a medical condition which causes other impair-. 
ments/in addition to vigtal ones. oo =e 
_ Not only/\ ere boundaries established which affected the selection of handi- 
capped groups for study, put also boundaries were formed concerning the rele- 
‘studies which were reviewed. There are many disciplines or areas 
hat impinge upon the consideration of driving and handicapped per-. 
e are the general areas of traffic safety, education, medicine, | 
: studies of psycho-motor capabilities -of impaired per- 


of research; 


tion but nof handicapped driving or education, and they may talk about handi- — 
caps but npt relate them to driving or driver education, No attempt was made 


to review #ll of these studies. The studies of most interest were those which 


considered the combination of both driving (in any aspect) and the handicapped. 
The emphasis in the review of the literature was upon the ‘specific studies of — 


handicapped driving behavior, driver licensing of the handicapped, and driver 


not referenced. 


education of the handicapped. However, the studies ‘reported in the Fihal Re-' 
port come from these many disciplines (and-others) and reflect thei¥*pe¥sapec- 
tives. In addition, many studies of a gene ral nature were seen, ‘but usually 


me s ns 
es 
{ : 
a 
_ a : , 
74. 
J 


: 
yt 
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- H, CONDUCT OF THE PROJECT 


This sectidn describes, briefly, ‘the conduct of the project through the two, - 
phases, culminating in Volumes I and of the Final Report. The highest priority 
- throughout the conduct of the project-was to provide documented products which 
-would have the greatest influence within the contract's limitations, in creating 
an optimum driving environment for special populations. From the perspectives 
of NHTSA and BEH, the optimum driving environment is one which would allow _ 
all capable. handicapped drivers to drive safely,, As a result of the priority and . 
‘prevailing viewpoint, ‘the work of the ‘project was concentrated in és tablishing.- 
the state-of-the-art of spécial populations' driving in Phase I (and contained ‘in 
“ Volume I) and in developing A Guide for the Evaluation of Handicap ed Driver in. 
Phase it —— contained in Volume I). ° ; he, AEs 


te 


| ‘The proje ct officially began with the contract award in 1975 and, acceptance 
seas thereafter of the ''Preliminary Project Plan.'' A meeting was then held. 
at NHTSA with the major Dunlap and Associates, Inc., project staff, NHTSA's 
Contract Technical Monitor and other intested NHTSA personnel and a repre- 
sentative from BEH to discuss the 'Preliminary‘Project Plan.'' Following the 
meeting, the "Revision to the Project Plah'' was submitted and accepted. Work 
‘ then began on the major focus of Phase i a review of the literature and expert 


_opinion, — . , 
The project staff collected the following types of information in ala I: 


Expe rimental and xpbbeclied research’ related to driving behavior and | 
performance of the handicapped--there was not much of this informa- 

tion available. -Most that was available suffered from poor design and 
execution. This made it difficult to integrate the. information since the 
data was often agen 


able en ihe data mentioned above: ad the. difficulty with its inte rpre- 
tation was similar, . 


ation faailabies “However, it was, by its patdne® pubiesiue, ead: ahs 
. jective data is difficult to interpret. : 


Licensing and education istanda oe regulations, rules and guidelines . 
related to driving for the “handicapped--this information. was collected. 
"from the U. S. and from several foreign countries. 


Statistical data related to the handicapped--some statistical data was 
collected. Unfortunately, more statistics that we re available were “ine < 
complete and inconsistent. A typical problem was in the definition | of 

a handicapped. Data from different sources concerning a handicap may . 

vary by several magnitudes faenses upon the definition ‘and apeuee * 


a ot wong 


tion made... .. a ey ps : 


Sxiver educational imateriaic for the handicapped~-this. included desson : 
plans,’ instructor guides, student manuals, workbooks ippertive course: 
oo information, and instructional aids, ° Very. little of ‘this has: -been pub- ; 
lished. Most that Was available at all was, loaned: to the ptoject. In 
‘most cases only descriptions of programie were 2 stallabyes 
Aguewawient devices related to drives aa catl on aind ‘i sensing of. the 
‘ handicapped+-some information’ ‘was*availab Coy hese )de'vices have - 
/ been used for evaluating and. sc reeni. » people Tor -.edufation programs, 
for evaluating during education programs, _ for evaluating successful 
completion of educational programs, or for screening for licensing.” 
. Few of the devices have been validated for their ‘purported use, 
so #48 5 
Four approaches wexe sueed to collect information on the state-of-the-art 
of handicapped driving. hese were: (1) acquiring opinions as well as the pub- . 
lished and cnpublished # mate rials from the project consultants (all experts in — 
their fields), (2) acquiring the opimions and materials from other experts and of- 
ficials, (3) running computer literature searches and acquiring appropriate; docu-. 
mentation, and (4) seeking other references to relevant: documents and acquiring 


these materials. e . 


2 


Invaluable assistance was rende red the project staff by the project consul- 
tants. Drawing upon their own expertise and knowledge, they contributed useful 
opinions and recommen ndation Thdy ahso assisted members of the project in 
assessing and interpreting en materials! collected. In many instances they were, 
helpful in locating and securing copies: of studies (both published and unpublished) 
from pers onal libraries. that would otherwise have been unayailable.- The con- 
.sultants also provided leads to: other experts in bee subject matte? uncer investi- 


‘gation. 


Hundreds of people, prominent in the area of the husdicapped, driver licen- 
sing, driver education, and driver behavior were ‘contacted by the project staff. 
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a ae 


' Their opinions, research studies, relevant data;..c 
The following represents the type'’s of o organization t ME 


. Associations for the a ae and other professional, associations 
concerned with the handicapped re vg * 
- Universities f : ae : a ner 


3 Research firms 
‘ Institutions and schools (public and private) 


Prominent individuals in related fields not Sausieted with on of pe, 2 — 
above or no longer involvedsin ne herne work : 
Computer searches were used to scan journal articles, books and dis erta~ 
‘tions to identify relevant information for the project. ~#t was possible to cn 
lite rally millions of individual reports tq find those suitable. ahe following Ye, 


“computer ‘searches were performed: . 
* : 


ee tha ERIC --This is an betes ny 

RRS RG of education, educational P 

~s Psychological Abstracts-- These cover the fields of pay CHOISEY: socio- 
logy and related arcade. be : 


- 


t 


sindex that iirarils covers the fields 


rchology, and psychology. ee 


we 


: | Highway Safety Literature Data Base--This data base contains the 
. literature concerning the highway traffic safety field ane is Ceara ' 
disciplined. oe ; 


° MEDLINE and BACKFILE-- These contain three abstract indexes: 1: . 
ae the rmedical field: - Index Medicus, International Nursing: Index, and In* 
dex to Dental Literature.’ 


“4 J: CEC--This is the ‘Center for Exceptional Children mike a: imulti+ -dis- 
; ciplined index. 


.-  NTIS--The Mi cope Technical Information, Service éontains an index 


of government eee: a 
4 se -) 


— % \sste--This 1 is : the Bagteonian Scientific Information Exchange which 
fal contains information on-both government and private jhdustrial con=— 
tracts amd grants in progress or very recently completed. 
i ' 7 ’ : - . ? = A : ; 


# 
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t 
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States,' Canada, ‘ 


od o t : ae . . + = “ 7 = . eee 


Pa : cs : es j cs 2 o 2 ~ > ee 2 os ¥ : > 


Bo 
Once. having. obtained these hacie citations the eee staff then acquired 


the. actual referenced documents from libraries, institutions and pe rsonal files,. 
This material, in turn, ied to other ‘references and citations which were siaila-ly. 
Asa crosscheck on the litefature thus accumulated and to. absure 


‘Gollected. 
completeness, the Sciénce. CitationIny ex was also accegsed. Very few rele-. | oe 
vant new articles were found, attestin 4tO- the. thoroughnes\oethe original , « - 


‘Search. 


ce ‘Emphasis ¥ was Plaged on reséa, a oration: fax the period beginning in . 

1 60'and continuing, through 19767 although prominent articles before 1960 were 
’ The information was collected from many countriess. the. United =" - p. 
Ge rmany,. Great Britain, Israel, Switz 29 and, ° ‘East Ger=: 
Ay Denmark, France, Finland, Australia, and others. ‘) 
vailable in English were translated. The Sam“df this ef- ‘ 

ve collection of information conce rning the impact of ‘spe ;* - 


reviewed... 


wmany, 


ma 


‘Ta’ ‘eude:r to present’this information in an orderly fasion in the Final'Re- 


. port, the" ‘handicaps had to be organized into meaningful groupings. The objec- 


tive was tg clas sify. the handicaps | in a methodical manner, ‘To-acéomplish this, 
a number of disease ‘classification schemes, disability surveys and guides were 
collected and reviewed avin penne I. ‘D representative number are i be- : 


‘ 


low. et a ws : 


’ 


bs = : ee ‘ Z f ae ee * 
. Ame rican Medical Aameeiaed. Physicians guide. for determining dri- 
- “ver limitation. Chicago: American Medical Association, 1973. ; “ 


* 


— Ame rican Psychiatric Keascintions Diagnostic and Statistical Manual of | 
Mental Disorders, 1968. Reece 


a 


Canadian “Medical Association, Committee on Eriexpent ‘Services. 
Guide for physicians’ in determining fitness to drive ajmot fOr vehicle. : 
Ottawa: Canadian Medical Association, 1974. : 1 


ig. 4s a 


. ‘Haber, L. The epide wisias f disabilit i--The measurement Gf .., 
functional capacity limitations, es Security‘survey of the disabled, 


1966. Report No.~ 10, July 1970 = me Pa . 


Kay, H.W., & Newman, J.D, Amputee survey; 1973-74: Preliminary : 
findings and comparisons. Orthotics and Prosthetics 1974, “28 (2), 
33-48.  . a a a 


Se 


Nova Scotia Medical Society, The Committee on Traffic Accidents. 
Nova Scotia guide for physicians in determining fitness to drive a 
motor vehicle. The Nova Scotia Medical Bulletin, May 1966, 3- 12. 


seo 
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“Qucuen Ministry ‘of. Drandport: “Medical uide to. determine abilit r to ( 
drive 2 ‘motor vehicle, sees of Transport, ny 1973. 


ae a ae 5. ‘Bureau of thé Consus. : 


A ep report PC (2): -6C- onan h ase ‘ork disability, 1973) -. °" 


' USDHEW, Office of Human. Development, " Rehailitation-6e rvices 
“Administration, & orting. em, coding of disabling 
_ Rehabilitation Se rvices Manval, July, 1974, 


* 


"Big ith revision, nis rnational 


- _. “€onditions. 


ae ces UsDHEW, ‘Public Health Service. 


6 S 


ee a eee 1 Tabujar list, 1967. oe a oe eG . see vel my — 


‘USDHEW, ~Pablic | Healjh’ Se rvice, \Heaith Resources Adminidtradian’ 


Current estimates from the healt, interview + surve 7 United Statds- 


; 1973, itr) ere ee 
’ ‘< ae se eee 
et Many ‘authors have stated that up-to now. there has peenta great déal of con- 
Me ¢eptual ‘confus i ion in the terms ‘ysed to identity and classify disabilities (Haber, 
er 1975;. Nagi, 1975). Evén. a chgsory review’, reveals large. inconsistencies in the: a 


‘use of the)terms illness, - handicap, disability: and impairment. As Slater ,(1974) .- 
4 has pointed out, . working: -definitions: of* disability must vary to accommodate. the’ , 
— subjective legal, veconamic, medical, and: social purposes. For instance, in,  - 
oo hospital record keeping in this country,. the, international Classification of Dis- * _- 
a "" eases (accepted asa standard’ of classification for"mortality statistics) had tp, . 
.. be adapted in order to. maintain ostatistit's: ‘on morbidity. _ The USDHEW, Social “| 
ff ~ Security Administration collects "disability" data on ‘the incidence of work-im- ._ 
" * - pairing disabilities which specifically impacts on its payment of social security 

. insurance. The National Center for Health Statistics (National Health Surveys) 
Meollécts "disability' information by if definition on pathology and impairment 
a ‘pat then only for.certain populations. :A specific handicap has many din 
oe Bs) eeaton region « of apiacass procecs)- The ieee dimensjon : 


\ : : 
t v AERA cere scheme has to be und¢ rstandable to the people’. who will use’, 
NI it.’ The major receipents of the Final: Report. will be highway safety, licensing” *e, 
and, education personnel, There are five general types of persons who will.be 
‘finajor users ofa classification, scheme for liceasing the hafdicapped. They are the 
iji¢ensing lawmakers, license examiners, medical advigory boards, physicians, 
*" and the handicapped themselves. These people need to be able to classify individ- 
uals (or themselves) to develop and interpret licensing regulations. Curriculum 


3 3 
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‘ designer rs, spec jal education ‘eachers:. river \dueatten ix instructors, and the oT 
P ‘handicapped themselves, will be major users of a classification scheme. ‘utili- 
’ ged in education. They Aced to be, able to classify and unde rstaind handicapped 


‘people to -be ablo to develop and teach da iver education,to, them. 
; 7 ; 


5 The feas ibility: of ‘eae sifying handicd - according to relevant. functional 
lirnitalions- or functienal capabilities was\congidered, ‘The most relevant 
@ to relate to behavior during dri-  - 


: functional limitations. ‘or capabilities couldsy 
ving. “However, to relate this to driving behavior specifically: was impos'sible. 
This would re quire’ ‘detailed ‘information of the driying task~-the perceptual, i - 
cognitive and» motor compOnents of driving. This ,iformation -does not exist in 
much detail for the able-bodied or ‘the. handicapped driver (seevSection IV Of 
this: “report. for a detailed description of the driving task). Even if this form 
of, class ifying handic aps Were feasible, if could be’ troublesome to the poten~ : 
tial liser. of the information, educ ation and Jicensing personnel, Who are using 

; other classlficatrons Currently, a medical condition glassification scheme 

is most prevelant. 7 2 a & ° . : , 

. ts . re © Pes 
A medical « endl tion ¢ lassification, system describes disabilities from a 
“disease pe repac c, c.g., Cardiovascular disease, . epilepsy, diabetes, etc. 

Not only’ is this eee currently: being used by licensifg and education pe fe. 

: sons, but itis gene rally how: relevant research ts described» ‘In order to in- 

- ‘agrate the information. collected in the’ project meaningfully, and to facilitate | 

.ifs.appligation, the ¢ das sific ation scheme that has béen applied in Volume I apel 

EL of the t inal ie port ig of the meglic al condition variety,’ 


¥ 


BiG Oey 


= ~~? aa 3 og! : * \ ec 
Once’ a classi ficati ton shome was siepiianea, the information gathered in- 
Phase vl w as presented, in a preliminary form in the "Interim Repart. " The 
contents of ihe Interim Report was “the subject of a mecting which was attended 
- by members’ of the Dunlap and Associates, Inc. project staff and representatives. 
of NHTSA, BEH, VA and other organizations. It was decided that since the 
Inte rim Re po rt was. nol an official projeci document (only a working paper) and 
- sinée it was in a preliminary form that a finalized complete version would be 
produced in Phase Il of the project and appear in the Final Report. The des-. 
cription of the data collected in Phase I can be found in Section LV.of this report 
(Volume I of the Final Report). This section presents the. information but does 
not draw firm conclusions from it. Ina sense, the conclusions can be found in 
Volume II (a Guide for-the Evaluation of Handicapped Drivers). Volume II was 
derived from the interpretation of the a ‘mation collected in Phase I. Itis 
“expected that the i. ae of Volume Iw 1 have many diffe rent reasons for seeking 
L 


the information ‘cortined he rein--from peer research to driver education Eo 


_licensing handicapped drivers. Each. will inte rpret the data for his own interests 
and needs, and each ent, will want to collect more details from the original 
studies. All studies are fully referenced in Section VI of Volume I, 

~s - =L0- 
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‘selected few as it was initially~ conceived, 


ca 


At the completion of Phase L; these was an. dpportunity-to select target 


«groups for further study in Phase II and to plan the: best ‘alloeation of remain- 


” ing resources for completion of the project. The process of defining the state- 
of-the-art" during the first phase: provided.the data base for making these de- 
cisions for the> sec6nd phase. At this pojnt in the project, much more astute 
and sensible decisions could be made ' 


Han were.the preliminary judgments in 


Lt 


t “ 


the initial Work Plan. ee ; . ‘G:F . 


Although a fleas ibility (cost) /benetit discussion ‘Contained | in the iment 
Report suggested the selection of all or part of*six specific handicapped-groups 
for additional work in Phase I, tt was decided that amore gendral final pro- 
ject product would be the most beneficial. (The feasibility/benefits discussion . 
was based upon prevelance statistics, data on driver performance, dafa on dri# 


= ver education, ‘information on: ‘liceriging and othet relevant factors. )’ The general. 


final products were to treat, and they have, all handicapped conditions covered 
in the ‘Interim Report.* Many. target groups, then, % were Peneesen rather than a. 
¥ 


ee 


Oe, 4 PR oe 


* 
s 


? 


The completion , lof the ‘major énd- -products: of the program. were the, subject 


eof Phase’ io These. products ‘are contafnéd in the ‘two volumes of the ‘Final- Re - 
port, althqugh. some of the following products wete begun in Phase I, they were 

-* not compl¢ted uftil Phase Il. These products are (not necéssa'rily inthis order 
or addrés’ sed i saan as distinct sub~ “sections in the Final’ Report): ie \ 


& 


An analysis of data on driver educaiica cena tiecuning 7 a 


- . y e 


és An ee of ‘data on Handicapped drive rs 


An analysis of driver educational techniques and materials 


= 


. An eens of driver assessment instrumentation and methodclogy 


. goat 

| ” "A model driver ‘licens ing and education system. 

Specific identification and evaluation of assessment devices . 
My. : , 

Identification of special target'groups 
Identification of driver functional operational deficiencies 
e : 
Identification of special equipment , 


-ll- 


ra 
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2 Recommended qriver license standards ; : 


“st a : :¥ 


further research and development 


- . Identification o 
~ g | ig 
a all of purpose and sepnepees of the prosnem 


Au Phase i activities were , completed over Several months with an em-= , 
phasis ‘on Volume II of the Final Report. (Much of Volume 1 was completed se? 4 
in draft form in Phase I.) Phage Il activities were conducted by Dunlap and | 
Associates, Inc. project staff, project consultants and with assistance by -, 
various other experts in the field.. The reader is directed to the introduction 
in Volume u fr a detailed, d. description of that document.and its uge. 
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to, A DRIVER EDUCATION AND LICENSING SYSTEM MODEL 
- . . Wook » * 8 : ae 
is, section describes, in. general, a driver education and Vicensing iystern ; 
for the lhandicapped motor vehicle dperator. “This system, as proposed, outlines 
s the processes a pe rson who has’ ‘a’medical problem ‘should encounter in obtaining | 
. legal authority to. ope rate a privaté. moter, vehicle on public highways. Toacer-" 
tain egtent it is‘an idealized system, st it was designed to be, practicable, It is 
"practicable in ‘the sense thatit’ ‘requires no new technology for implementation, 
and most portions of the system, already e exist in \ the. States; although the system “ 


as s a whole does not. =, 


‘é _ 4 


d 


- This modeh is s presented’ asa suggested systerM for licensing’ and ‘education 

eee officials. This' system will allow them to' utilize the information contained in 

Volume I and, particularly, Volume IL of the Final. 1 Report... It helps put into con-" 

- text the appropriateness of the data in this report... The systern,’ itself, is intended 
to allow for. the fair and equitable processing of potential’ special population drivers , 
‘and to Ot restrict their personal mobility urinecessarily. On,the other hand, it : 
emphasize s congite rations of safety for both the genéral ae ‘and thi eed 


“In the current diugai and social milieu, the right to mobifity makes. er systems 
“model timely. Over the past few years the goal’ Of driver licensing ‘have ‘béen re- 
“examined, The. re- -exarnination has, begome more. critical recently following court 
Sdecisiene holding that access to a driwer's license is moré a right than a privilege. 
‘As greater numbers of the population grow older, as automotive technology advan- 
ces,wand as special interest groups assert the ‘rights of their constituents, there 

- will be increased pressure on licensing administration and‘driver education to modi- 
fy existing licensing procedures and: education peeeroms! to insure personal mobil- 


‘ity. ° 


Pre sent state licenging administrations, bbtain their ‘public safety charter 
through a Set of statutes which are usually very “general in nature. Essentially, 
these statute S prevent the issuance of a driver's license or renewal of a license 


t 


A person who is suffe ring from a; mental disability or disease is not: 
_restored to carapereney: at the time: of application. 


4 Suge Ai ‘ ‘ 


“A person who Ws ‘a.physical or ened disability is not able to operate 


a,motor. vehicle patel. ee : a 
JA per rson isa Habitual user of § a. drug (including therapeutic rugs) oak 
— rende rs him ancapeb of safe driving. . 
va Pa = wt — er ° r 
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| Motor vehicle’ administrations, in most states, are. empowered and directed ; 
by law.td develop and implement licensing >rocedures to Support the general . : 
statutes described above. * In addition, these procedures need. to treat individual 
driver applicants in, at. least, a consistent. manner so that ‘the license de¢isions : - 
' may Be upheld in the courts. when they are challenged. . There is another pattern . 
_of legal reasoning emerging Which further complicates the situation. i a dri- 
ver's license is issued in a routine manner to a physically or mentally impaired 
+ person, without du@ regard for the potential driving hazards, the motor vehicle 
administrator may be héld liable for damages or injury caused by this person. 
The administrator will probably not be held liable if there was evidence that rea- 
sonable administrative discretion was exércised. Any driver licensing system, 
therefore, should treat handicapped ‘drivers ina consistent, fair, and reasonable 
manner sovthe licensing decisions may be tpheld- in the courts, } . cial 


Fe? 3 


Perhaps the most straightforward method in eveating handicapped drivers 
consistently, fairly and reasonably would be the application of specific medical 
fitness Criteria-related to driving. Unfortuantely, at the present state -of- the - 
art of information, it is impossible to be that. specific about:the criteria. In.’ ie * 

' fact, "Voltizne Wt ofthe Final Report; A Guide for the Evaluation ‘of Handicapped ‘33 
Drivers, has. signific antly more detail than any guides produced previously, | 
This, however, does fot release the state licensing administrator from the task 
. of developing and promulgating license regulations. As a consequence, Medical © * 
Advisory Boards (MAB) have been given the jobs of coNécting‘information for _ eT 
“4 developing: criteria, of ‘providing guidance to licensing personnel, and of applying See, 
e+ expe rt technical. judgement to more complex individual cases. The needed flexi- = = - 
bility in individual judgements of a handicapped driver's ‘capabilities by MAB's _ 
has been usually aceepted legally, a most of the a medical fitness erin 
_ teria have, been unavailable. 
“4 . i ; & ra . 
Ne Boye The: judicial and legislative effect upon special popilations! driver education 
“has been oritented mostly to the youngér, driver. ' Thishas primarily taken. the forra 
of requiring equitable’ public “education for handicapped children... Driver education 
has also been available to Veterans, who are in need, through the Veterans Adminis-. 
tration as part of some rehabilitation programs. Othet driver education programs yt 
have: beeg, available through private and charitable institutions for primarily the 
mentally retarded, the hearing imfaired, the orthopaedically and neurologically 
impaired, Few educational programs are available for people with other medical 
conditions such as cardiovascular disease, mental illness, epilepsy, respiratory 
disease, etc. Little remetfal driver education is offered, either: 7 Generally, 
‘there appears to be a much greater need for driver ‘education, particularily in the 
over- school- age group, than can be met by readily ‘available services.s ap 7 
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AN ideal, practic abla model. sehouia fit into the cur rent trends in . education dnd ee 
‘licensing yet should optimize their advantages, - The model-does this, . ‘In describing. 
the propos€d systgm, the general roles of the participants | will be discussed first. 
These are the rgles as they should be defined : in an Geeta ee system, not neces ~ 
sarily as they exist today. 


af . 


‘Déiver/special education: personel. in: schools--These persons will 
train the young, beginning handicapped driver while in school. The~ 
driver training | will be a part of the basic educational program. The 
training will begin early in school, and einphasize both the safety ass 
pects and the.developinéht of the needed skills. The driving instruc- 
tors:themselves, should be specifically trained to teach the special 


. populations, they will encounter. If needed, the driver educators will 


os be supported by es education personnel. 


re yippecial education exaonnel in rehabilitation cénters and in- 
aygons (public. and private)--These individuals will be similar to- 
those’ described above. . However, they will be more specifically 
trainéd_to handle thé types of specialized clients within , their insti- . 


-tutions. tn-addition to young drivers, the} will be involved in the 
training (and, therefore, rehabilitation) of older, drivers, some of whom .- 


have ‘driven pret to aan their handicaps. 


Driver trainers in private driving echodlac< these: trainers will serve 
a similar function to those listed above. They will train both young: 
drivers and older drivers. Their role is to ‘train thosé people who do. 
not have access to driver training in.the schools or institutions or ‘need | 


specialized training not offered there. uo , 


' 
Driver license examiner (DLE) or supervisor, or specialized handicapped 
driver license evaluator--These are the people, knowledgeable of evalu- 
ation of handicapped drivers,: who form the front lines of driver license 
evaluation. They will initially see the handicapped’ driver and screen — 


him according to guidelines supplied by the Department of Mator Vehi- 


cles (DMV). -He will either grant a full license, grant a restricted li~ . 
cense, deny’a license, or refer the driver license applicant for the collec-. 
tion, of additional information, or for a more asa evaluation. 


Driver improvement analyst (DIA)--He is. ‘more specifically trained to 


-evaluate and assist’ handicapped drivers. He could fill the role of a 


specialized handicapped driver license evaluator referred to above, or 
_ he could handle the more complex cases for the driver license. examiner . 


“ebbe, >. 


LE): “The DLA, eee coula comands one referral ren avail- 
ste to the: DLE: “Ble wis als © assi st the handicapped arive.xs who have 
Special problems, such as a mee d For help i acquiring driver education | 


_ Alaiptre 9 vehicular controls, 


fie 
a -~ Tere administrative ‘abel -This. group ~ eos eta the: driver Jie 
Sw. cemaging ag ency willhave the primary re spons ibility for retraining cen- 
- tralized data on handicapped drivers by harsdicap’ group and by dndividual - 
‘drivers. This datawill be colle ected for two reasons: (1) the group data * 
can be used to help dete rtnine relationships between Be cific handicapping © 

~ conditions and accident and violation gates; and. (2) the individual’data ' 
can be useful in making renewal licensing decisions for-individuals. (i.e... 
7 changes or removal’of license rest rictions ane revocation, nt licenses » 


alt ogether ): 


ae 


‘, Meaca:. advisory boa rd (MaB)- -The predic al advis ory heed Saeacumals? 
‘ .. comsisting of appropriate medical and highway safety persomnel, will haye— 
two prirmnazy responsibilities withira the State: ~ resolution of difficult in-. 
_ dividual case s and deter minatiora of additional license medical guidelines ~_ . 
‘ and medical criteria, Im the. tesolution of individual cases, the MAB will 
receive referrals from drive x irnpzovement analysts, driver license | 
examiners, and-other specialized evaluators, The MAB willcollectinr ~ 
formation on individual cases from DLE"s and DIA's as wellas'private — 
physicians and/or public health department perso el, along with driver 
record inforrmation, if available-~ Zn setting new ee in. sireg standards for 
‘specific medicad problerns, they wall receiwe and intexpret datafrom the ~ 
license adrninistrative staff, as well as from other ee aes suchas in-« ' 
_depernde nt reaggatch studies and eats f rorn other states, ‘ 
‘ -: 
Pr ivate physi icians and public he alth departme nt physi <ians --These per- 
sons Widl supply information to. Licensing personnel (D Li's, DIA's,. ox 
MAB‘s) concerning the extent of ‘an applicant! s condition. Ifa private 
physician is treating an applicant, then the information may come from. 
hirn. If, on the other hana, the - applicanthas no private physician, he 
may ele ct to be examined by public health physicians for diagnosis and 
evaluation.of his health. Information may also be supplied to driver 
education persomnel to aid them in determining the most effective méthod 
of drivert Training. ‘ 
Rowe 
Motoz weliecle inspector --He “will have the res pons: bilaty of initially. 
checking, and peri odicadly inspe cting, the integrity of adaptive controls 
ased in vehicles. He will ensure that al# vehicular devices critical to 
_safe driving are in proper working order and are secure ly fastened to 
the vehicle. He will also determine if the devices meat maperationsl, stan- 
dards for auch a ace 


o.. 
ERIC 


o.. 
ERIC 


oo 
oe 


= _ 


. DMV and other traffic ae geek sexomsiactheee are petsons, 


specifically trained, who collect and analyze data on special popu- 


lations. . They either work directly for the Department of Motor Vehi-~. 
‘cles, or work for'the Federal Government or private institution or comn- 


a ‘pande SeygThey will acquire data from the license administrative staff, 


or will colle ct information CORSE eteSy: in their own exper roente or pro- 


. jects. om a 


=H 


Polite and eme rgaricy personnel --They will } be trained to dgtect handi- 
a capped drivers who have ben involved in accidents. Both will be pre- 
‘pared in an accident situation to provide special einergency treatment, 


if necessary, and to indicate the role of the impairment inthe causation 


-of the accident, if there is a role, Accident information will be forwarded 


_ to the license administrative staff. 


oe 
oe 
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Laviviatve and: judicial per sonnel --Both ‘ie legislative and” + judieal, per- 
sonnel who deal with hand icapped driver issues will be trained and kept 
abreast of the state-of-the-art of the information and research on special ° 
population drivers. The judical personnel will handle individual court ap- 
peals concerning DMV administrative licensing decisions. The legislative 
bodies will enact the legal framework and funding eae for — intes 
oe education and licensing system to function. = ‘ 


Special Senitaa ac inte rest groups--These ’ are the groups of persons (e. g.> - 


Epilepsy Foundation) particularly interested in the treatrnent and dis posi- 
tion of handicapped drivers. They will serve in helping to provide the 
various.special population perspectives of the system. They will assist 
in supplying inputs as to the needs, fesire s, and capabilities of the handi- 


. capped to both education and Licensing agencies. They will also be useful | 
"in assisting handicapped individuals in optimizing their access to, and 


interaction with, the education and licensing systern. In addition, they __ 
can perform research of specialized inte rest to further the state-of-the~ —. 


os 


Relatives --These are the relatives of the drivers who have medical con-~- 
ditions. They are to report to licensing officials those medically im- 
paired relatives who, they feel, require special attention in licensing. 
They will be knowledgeable as to their relative's driving restrictions so 


they may assist them i in maintaining. their desired level of sl 


General public --They will be istered of the systena so that thane’ who | 
become disabled will know how to initiate the proper procedures in re~— 


gard to the system. They will also be assured that all drivers who are 


; licens¢d through this system, regardless of physical conditions, will be 


capable of. oat safely. : 
-17- 


There are thrke major candidates for entry into this education and licensing 
9 system. One group of handicapped persons le arnéd how to drive when they were. 

' - able-bodied;-.and then became: disabled. These individuals are generally beyond 
the school-age and know the. rules and the basics of driving. The remaining two 
groups of potential andicapped drivers never drove as able-bodied drivers. In 
the’ next group (and:by.far the largest), there are: those who were born disabled 
or, who became disabled prior to the legal -driving age. and want to drive at. school- | - 
age. “The. third group of drivers are those who weré, or becarne, disabled al 
to be aria driving, but who are beyond school - -age. 

The first group f drivers ieeaay has ive lois and has ‘developed skills 
relevant to driving, \They may need -to.learn compensatory skills (e. g.; if they 
have become musculd-skeletally or neurologically impaired), and/or they may , . 
need to learn specifid precautions (e.g., if they have diabetes mellitus or car- 

diovascular disease).| The-drivers in this. group already have valid drivers" li- - 

‘censes. They enter the education and licensing system by notification of licen- 

sing officials that they have conditions which might impair their driving abilities. 
The licensing officials are notified by the: handicapped drivers themselves, their 
private physicians, pdlice, emergency personnel, public health or hospital per- - 

-gonnel or their relatives. They are then required to be immediately re-examined 

for their license by the DLE, or by specialized handicapped driver license evalu- . 

ators. The applicants |will be required to bring descriptive medical information . 
' from their physicians or public health departments with them to the re -examina- 


tifa. = 


_ The evaluators then assess the sca: ‘There are several possible de- 
cisions at this point: (a) no.change,in license status, (b) cormpléte revocation. of. 
license, (c) change to a|restricted license, (d) referral to the driver improve- _ 

oment. analyst, (e) referral to medical advisory board, (f) require additional medi- . 
‘cal information prior to licensing, or {g) grant temnporary license conditional upon 
receipt of remedial driver education by applicants with subsequent demonstration 

of driving capability. If pn applicant feels that a change in the status, of his license | 

’ was unfair or unjust, he tan request referral to the DIA or M4B; or he can appeal 
to the courts. Uf an applicant has been referred to the DIA or MAB, they will re- 
commend a license décisijon to‘the DMV. If an applicant needs additional informa- 
tion coricerning his medicbl history and acquires this information, he returns to the 
DLE for re-evaluation again, Finally, if an applicant receives remedial training, 
he also returns to the DLE 7 re- evaluation. 


‘The next group sot iuicieauped drivers are those who were disabled prior to 
the legal driving age and want to drive at school-age. These drivers have not 
de veloped basic drivers' skills and knowledge, and do not have legal licenses prior 
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to entering the system. They enter the systemh in two oe “The first is s through 
education. Those who take driver education in school, private institutions, oF _ 
_ private. driving school will be: ‘pre-screened and assessed as to driving. potential, 
”. and branched into appropriate. programs. I¢ they.are accepted into valid educa-- 
“tional programs, they can then be candidates for a learner's permit. ‘At this 
point, they enter the system from the licensing-end by. applying. to the DLE for. 
learner's permits, If they eet the State's criteria for license eligibility, they: _ 
- are given learner's permits. Upon successful completion of the driver education . 
program, they can. apply for full licenses by going through the is pai DLE 
evaluation. Then the process becomes identical to the first group's process with 
some minor changes. First, their regular licenses are not changed since the full 
licenses have never‘béen issued, Instead they are granted licenses or not granted 
licenses, and these can‘be either restricted or not. Second, they could not be © 
_ granted temporary. licenses, only extensions to the learner! s permits conditional 
upon remedial education, 


‘The éxcéption to this process is the individual who does not receive special. 
- education from a school, institution or-private driver school. He may be taught 
. by his. parents, relatives, or older friend, This driver would enter the system 
only at the licensing end. ~ os mane 


The third group 6f drivers are those who have never driven, are handicapped, | 

- and are over school age. These drivers enter the system in a mamner similar to ° 
‘the group above, but they do not rely upon driver education from the public school 
system. They are beginner drivers, and must start by earning all of the basics. , 


All three groups. of drivers will enter. the educ ational and licens ing syateine . 
_* This is an integrated system with. communication between all mernbers. It is meant. . 
to allow full, adequate and specialized'training of handicapped drivers, whether it, «* 
is a cornplete driver education program, or a small rernedial training program. 
The system is designed to fully evaluate driver applicants for licenses, and to re-~- 
‘quire in-person renewal as medical conditions change. Conditiorial licenses are 
also’an integrated part of the system. ; 


In the past, riost driver licensing Was cons ide red. in the binary mode: the 
‘license applicant either received full license investiture or no licensé. Conditional 
Jicensing will permit the state to recognize the individual's neéd for mobility, while 
‘allowing it to. exercise its statutory charge to protect public safety by offering li- 
censes which qualify driving with respect to the traffic environment,. special equip- 
ment, time, place, or other qualifications which the individual case. may warrant. 
A very restricted license, for example, may only allow driving to work and for 
personal shopping through farniliar neighborhood streets, during off-peak hours, 
and daylight. The issuing of limited licenses allows some > mobility for mahy special 
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population drivers who qed otherwise have: even greater mobility ‘restrictions. 
‘Without the personal mobility ‘offered by a driver's license, even a determined. 


person may look forward to a life of dependency and limited personal’ growth. 
Under the restricted license scheme, anew driver with a stable condition can 


gain.expe rience in a. realistic traffic environment atid may be able to earna less, 


restricted ‘license in time. 


‘On the othe r end a driver whose’ gondition is net stable,” and tee is naconi< 


. ing more affected by his condition, may require frequent license re-evaluation and... 


Spenewals. The faster a driver's condition changes, the more frequent the license.’ 


, renewal process must be. Since the evaluation of a person's risk potential occurs . 
_ only al the time of license evaluation, a changing condition,;me ans a changing evalu-: 


ation: The determination of Mel frequency of re-evaluation and license renewal will 


Be made on an individual ¢ase(c ondition at the tirrie of the previous. evaluation. This. 


- dete rmination of renewal frequency will be made by the DLE, DIA, MAB or who- 


ever makes the licensing decision in the individual. circurnstance. Most renewals. 


will be in-person so that obvious condition changes can be noted,.and so ae 2° 
- a te sts, an eIUSIE road ngoiey can be- administe red, = “a g 


training and conditional li 
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It is. quite pos sible that. remedial gaining will be required before re-issuing 
a license if a person's condition has progressed. Ifnew drivihg related disabili- 
ties develop during the course of a changing disorder, new cornpensatory skills 
may be needed-before the license can be renewed, | This remediation. should atternpt | 
to increase: skill levels to a point where conditional, or even full, licensing is feasi* 
ble. Such t raining may be aimed at teaching or retraining specific skills (e.g, . 
better visual search patterns for certain stroke victixns; Safe operating procedures 
for persons using special: adaptive devices). Often, . all that will be required is in- 
struction in special precautions for the driver. For example, a diabetic may be 
warned to niaintain a very specific diet so that his condition will not make him liable 
to a loss of sonnesgueness ee the wheel. 
vf 
An Educ ation and‘lice n g system can only offer such features as remedial | 
i Oe if special population drivers are known, and | 

designated as such. Handicapped drivers can be detected upon initial application, 
for a license, and during periodic renewal of all driver licenses. Fhey can be 
detected by self- reporting, by asking appropriate questions during license appli- 

vation, through reporting by relatives, and by DLE's observing obvious. signs and 
symptoms. For detection of other handicapped drivers who are either purposely 
avoiding detection, or who are unaware that they have “potential disabilities for 


in 


- driving, there are several avenues of communication | to ae BMEV 


First, the Pare should report a patient who wands be : an unsafe driver, 


- poth for the driver's safely and for the safely of the general oe In order to 
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"mitigate hs aotenbial for jetnsedie) ing. the traditionally confidential patient- 

_doctoy relationship. by the report, ‘thé legislature will legally require physicians’ .. ~ 
reporting under.guidelines established ‘by the MAB. The MAB should consist of - 
peers of the private physicians, and the MAB should be aware of the physician's - 
difficulties. The. reporting of a handicapped driver does not result in immediate _ 


" revocation of a driver'silicense, except.in especially severe cases. . Instead, it 
' calls for evaluation of the driver with the potential for maintaining a eat license: 


and/or remedial driver education and/or a conditional license. 


‘In ave same véin, hospital and public health departments ghouls report poten- 
ily dangerous drivers. Police who, in the course of their normal routine, spot 
“drivers who are involved in accidents. or violations possibly caused by disabilities 


- should report such handicapped drivers to the DMV. There alsowill be a require= 


aaa 


‘ment that the DMV establishes an interface or hotline between itself and citizeng 
‘who, in the interest. of public safety, may want to Betsy the agency apout a rela-" 
* tive ‘whose driving may be hazardous. es 


To be totally effective, all components of the system. must have open. com-.-" 


.) munication links available to insure that ‘the special populatioh diiver is detected — 


‘and reported, properly educated, evaluated, licensed (if possible), and reviewed © 


, . periodically. This communication “will permit “records of the experiences of edu- 
' cation and licensing to be kept and follow-up data on the performance of these 


drivers to be sought as a'matter of due course. Specific research studies will be . 
performed: to address particular problems. This information will be’ collected, 
ag hah and evaluated to conftant ly improve the performance of the. pystom. 
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a Deseriy tion of | the Drivihg Taal 
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In wane to pkrablieh human pediormance requirements ‘for safe driving, 
‘ more must. be learned about the driving task. Even a cursory examination |. 
. of automébile ' dfiving reveals a wide range of variables (such as the vehicle, 
_. . the highway-traffic environment, and the human component) which combine 
ae - to form a complex hymn performance situation. 
¥ These interactions, most. notably the not well understood cognitive and 
“motor aspects of human behavior, .have hindered the empirical study of dri- — 
ving. Under. the present:contract, it was not feasible to develop a formal 
ae model. of driving behavior or to conduct a comprehensive review of the work 
done .in this area. ‘However, in ordey.to évaluate the literature on psycho-...  j 
motor and driving behavior of "special populations, '' the project staff reviewed 
a number of articles and technical reports describing the driving task. We 
found that the experts in traffic safety’ and human performance génerally — 
agreed that, given the available’ information, human performance require - 
ments for safe driving cannot presently be’ defined for either normal or handi~ 
capped persons. (Waller, 1975; Sipajlb, 1975; Murphy? 1975; Huffman, 1975; 
Henderson and Burg, 1974; Less and Manus, 1973).* Augiender ion. and Burg: er 
| (1974) have pointed out, this qettainly cannot be considere® a criticism of | thee: 

/ work that has been dghe' but rather an indication of ‘the. complexity of the prob- - 
¢. ‘lem‘under study, However, the inaportance of .the attempt is- underscored, by 
ro) the. fact ‘that® poor hurnan performance is considered by many (but ‘not: all) in- 

vestigatord) as causing the Javan a of automabile accidents. 


be 


es Recently, McKrlight, in “work eponsoxed by NHTSA, attempted to define. 
and rank in crithcality human driving behaviors (Driver_Education Task Analy- 
“sis, HumRRO, 1971) in order to develop : ‘driver’ education training objectives. - 
"B- comprehensive analysis of the lite rature identified ‘over 1500 driver be-. 
_haviors which. were grouped inte relevant driver tasks. These tasks Were re~ 

i. He ” viewed by @ group of nearly, 100 traffic’ ‘safety experts in order.to establish 

7 their‘importance for subsequent, treatment n‘driver education courses (Safe 
Performance Cur riculum, Pre~ Driver q fins ing Cours, HumRRO, ‘1974). 
While’ theré was a critical need for this § tad both for future re- 
search and for driver. education: curricula’ elo et, .. the study did not de- 
mand a level of analysi is which would allow Me development of valid hiuma 
motor, sens ory, and cognitive requifeme nts Yor safe driving. , a ‘ 
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“In the hope. of “Geaih ing these requirements, different hypotheses about . oe 
_. the interaction of hyman psychomotor processes: have been investigated. 3 oe 
an attempt to define the visual requirements component for: ‘automobile dri-~ 
-ving,. Henderson-and Burg (1974) surveyed the literature on vision thought to . - 
be related to the driving task. Using the Driver Education Task Analysis reese 
(McKnight, ‘et ‘al, 1971), they systematically examined the yisual performance 
_* parameters which were judged to be important to individual automobile driving: ~~ 
tasks, Asa result of the ‘lite rature re¥j w, ten visual functions were identified.”'.- 
+ as being potentially useful for the development of vision-requirements for licen-— 
_. ging procedures. After an examination. of the Driver. Education Task Analysis, 
~ six (*)+of the ten visual’ functions. remained as being peer high in’ ‘importance ae 
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‘to driver licensing ‘on 
ON 
', .. Statie Acuity**,.. 
- ‘Perception of Angular Motion* ? - 


'. Pe rception of Movetfient in Depth* _. 


. Dynamic Visual Acuity* 


‘ = 
5 ‘ : oa 


: Visial Field* oe, tk (pe * ; a! aes 7 . : 
ae Saccadic Piseatione** ; , 
Glare Sensitivity “ 
a - Buyeuit Fixations a 
Steady Pieteak 


Visual Pe rformance 
: ’ 
Henderson and Bure (1974) and Ellingstad (1970) ser sd that: it is generally 
— recognized that the driver receives most of the information he uses through his _ 
_ visual sense. Ata gross level the auditory senses are usually only considered . 
“s! Gmportant in the detection of warning devices (horns, bells, wind, or autemo- 
bile system changes), in Henderson and Burg's review of the Driver Education 
Task Analysis. (McKnight, et al, 1971), only one item was found which had signi- . 
ficant auditory requirerments.. This may have ‘been more a result of the analyti- : 
. cal procedures used in the Driver Education Task Analysis than a valid estiiis - 
tion of hearing's relevance to safe automobile driving. Henderson and Burg! ‘s 
(1974) mars work did point out, -DOweves, that. the condiagns under: which .- 
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auditory stimuli are likely to be’ sensed by an individual with good hearing (car 
‘at idle or low speed) are the same conditions under which a driver with. hearing 
loss will have greater opportunity to use his ‘other senses and thereby compen- - 


“gate for his. loss of hearing.” In contrast’the authors noted that the interior and Oe 


. exterior noise levels at higher speeds are likely to mask most auditory Warning ~ 
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stimuli even for the’ non+hearing impaired person. . Based on their work, the . 
authors felt that auditory ‘requirements screening of, driver license applicants. 
would not be. Soba lac Little is known about the complementary interaction 

of auditory cl s With other. sensory cues in the driving task. Ina more recent 
simulator <r . the deletion of a velocity-dependent audio cue (engine noise) 

did appear tO. contribute to the driver's jnaccuracy.in maintaining an instructed 


Wie rwille, 


‘Two other's sensory channels potentially contribute to'the safe operation a 
of the motor vehicl@. These are the vestibular and kinesthetic senses. These. 


. sources of information to the driver are often overldoked in the description of 


_ the. driving task. Ellings tad (1970) noted that cues “from these senses are im- 
soe for controlling the autdmobile, both in. accele ration and deceleration . 
along the longitudinal axis of the vehicle as well as in transverse. accéleration. 
developed during cornering and skidding. He stated that, although not tested, it | 
seems apparent in a skidding Situation that corrective response is initiated well 
before visual detection of the pivotal motion. McLane and Wierwille's (1975) . 
simulator work does suggest that these motion cues to the ‘vestibular and kines-  ~ 
meee senses. ‘do migaiblcantly influence. driver a aaa , “24 
Since the itonnaton used iy the driver’ comes from three sources (vehi- 
cle, highway-traffic environment, and operator), driving behavior has been 
described as a dynamic situation where the ‘operator must actively search for 
and integrate information. A numbe¥ of human mental processing models (Gib- 
son, 1938; Learner, 1960; “Schies ings, 1967; Briggs, 1968) have been suggested 


to gescribe this process. gene rally, these models use visual input as their 


source of data along with four mental activities, namely: attention/search, per- 
‘ception, decision making, and motor coordination... Many suggested measures 
“for each of these specific abilities have been directly or indirectly studied in 
relation to accepted criteria of good driving performance (e.g., number of © 
actual accidents or actual driver violatians). Since ethically one cannot place 
hurnan subjects?in hazardous situations, the direct testing of these hypotheses 
has been methodologically limited. However; much indirect hypothesia testing , 


has been accomplished using laboratory psychomotor testing fe.g., simple and 
complex reaction times). While. pene ere ny work slows good experimental control 
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over the variables under study, _ the direct applicability. ss the findings to driving 
ae is questioned... The use “of simulators improves the transfer of experimental - 

‘findings, but thereis always the question of whether there is sufficient fidelity. 
(e.g-, feedback, environmental hagard). in the ‘simulator taak to allow the 
development and acceptance (legal and social) of human performance licen-" 

ging standards. Epidemiological studies also’ have problems, since the re- 
sults are always subject to the. usual uncontrollable field study variables; 

- not the least of these is the use of- data tuned to administrative rather than 
re search needs. Acceptable epidemiological work requires control for age, 
SEX, | exposure, driving xperience, = often other veHtabiees 


" For the above reasons, much of the evestiontlon into human mental pro- 
- .” * cesses and driving has been done in the laboratory or on simulators, \ Zell, 
: Rockwell and Mourant (1 969), using eye movement recording instfuments, 
studied the search and scan fixation patterns of drivers: They have demon- — 
strated that all persons do not share:the same forward viewing strategy. New 
drivers dernonstrate one eae of search pattern while exyperrentee drivers de- 
monstrate Somer: . 


The perceptual aspect of driving (identification of relevant. cues an ree: 
lating these cues to pertinent stored information, Ellingstad, 1970) has been | 
difficult to describe and to measure. The automobile-passing task has been . 

‘described as a perceptual judgment task. Jones and Heimatra (1964) found 

that drivers were likely to underestimate the time requized for one automd-— 

pile to pass another automobile. A similar toncept related to the. human men- 
tal processes and driving is decision ngaking or risk taking. It, too, has been 
very difficult to isolate a to test saa i 


Often’ jactuded in discussions of anen mental processing ind driving are 
attitudinal studies, Attitudes about driving are thought to be predictive of dri- 
“ving performance (Harano, Peck, McBride, 1975). ,For handicapped persons, 
attitudes are often discussed as especially. important and pene of com- 
7 pensatory and safe driving performance. — . ~~ 
wv. 

Many investigators have studied motor performance. In these studies, 
stee ring -wheel reversals, speed changes, direction changes, and other uni- 
variate (Greenshields and Platt, 1967) or multivariate (Ellingstad, 1969) out-— 
put performance measures axe used to discriminate between nowice and ex- 
perienced drive rs (Ellingstad, Hagen, and Kimball, 1970) or between high ac- 
cident and low accident drivers (Greenshields and Platt, 1967). Recently, in 
a large multivariate, study, Harano, Peck, saa a (1975) found that simulator _ 
based performance measures (driver! s braking, Vaccelerating, and steering) 

. did not discriminate between high. and low accident rate drivers, : 


? 
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Teese ee estar cides modeis related to ariviigit have been studied, 


: Fe egenace (I bad found that high accident drivers. povie sas agrees nay 
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, . cess information. Helander! s work ¢ on aevironientaland hurt perceptual - 
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fe. complexity capabilities may be able to isolate critical, high accident situa - 
. tions #o that basic work such 9s. ‘Kallerman's (human ene ergy expenditure, L97Ly 
can be done. ‘ oe 


= 
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As previously noted, the project beans review: bt the liceneiee. on the dri- - . 


ae 


Ving task and discussions with experts in the field revealed hat the driving task . 


has not been described in enough detail. Ewen in the area of vision, which has 
been closely scrutinized, there haa not been sufficient information available to esy. - 
tablish-driver license screening requiraments which coult, apply to either}normal 


‘or handicapped persons (although current on-going tesearch apongored. by*NHTSA - 


may establish these requirements). Hawever, the efforts of McKnight (1 971), He- 
lander (1975), and the new multi-disciplinary accident inveatigationa (Indiana Uni- . 
_versity Multi-Disciplinary Accident File) ‘will hopefully direct end. qoordinate fu~ be 
_ture efforts Me define human perscrmanes requirements. . 

a 
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B. The Review of the Driving Behavior, Licensing’a and Driver Education . 


Literature for Handicapped Persons 


‘In this section, the following: joabece will be preséntsd for various. faxidis,:’ . 
capped groups: private and-commercial driving, behavior; driver education 
and assessment materials; present state laws _regarding licensing; televant medi- 
cal opinion regarding examination and licensing; and any complicating factors 
which might relate to licensing, suchas the use of therapeutic drugs. The terms 


used will be-those which were used by the original investigators or authors to 


. Classify and describe groups of persona under study. The same practice will 
‘be followed for their statement of conclusions. . In summa rizing the work in the 


field, this document will cite as reported all the experimental evidence pertain- 
ing to the driving performance of handicapped persons as well as any stated, re- 
levant anecdotal remarks. This would include, for example; the author's noting 


that educable mentally retarded drivers (SMR) appeared more easily flustered 
“. by a’ pempMeated driving arlene than, normal drivers, , : 


re (1970) attexs a er review of many Seusekene ees involved in 
the study of traffic safety and accident. research. Throughout this literature 
review, the project staff has been careful to evaluate the expe ‘vimental rigor of. 
each study in light of these criteria. For. laboratory work, this included un-_ 
biased samples, sufficient sample size, experimental design, proper analytical 
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; Pee ee and’: appropriateness | of eedcliniass. : For epidemiological studies, 
this usually.meant control for variables such as. age, sex, exposure (annual 
mileage and similarity of traffic envi sciiitiont), driving epere: and socio- 
economic status. — . See ae 


For reporting purposes, we Dae claasitied ack study it in terns. of expe ri- 

. mental rigor into four categories: case study, survey, and experimental studies 
(laboratory And field) which were either "somewhat" or,''well controlled. '!, The 
case. study is. self- -explanatory. A survey is defined as a descriptive study con- 
taining miore than ten respondents and lacking direct comparison witha control 
group. A study which has some experimental rigor, for instance, ‘control for 4 
sex and age but not exposure (annual. mileage diiver), would be classified as ; 
"somewhat controlled. '' Studies with more than two relevant controls and no. 
major. design or analytical flaws: (6. g.,. grouping a numbér of different handi- 

' caps together) would be classified as ''well controlled" studies. Although minor ~ 
deviations may be noted in classifying a particilar study,’ the language used will = 

_ conform to the definitions presented in. this paragraph, : 


“There are many p examples in the literature where expe rts in the field txapony 
their experience and recommendations without data. This includes the recom- » . 
mendations éf state: medical advisory boards and special conferences, -When 
these experiences or recommendations are reported,’ we will endeavor to docu-. 
ment the source of the opinion as well as s the qualifications of the experts. ° 


iy 
f 


ede ‘Undiffe rentiated Handicaps 


a a8 There isa large amount of dgntemdictory opinion about tlie driving poeior= 
“mance of handicapped persons. One. ofithe reasons, as West (1963) noted, was ~ 
. the tendency of many researchers to: assume that the physical impairments of 
“drivers. were important in‘the causation of accidents. Some observers (West, 
1963; Ysander, 1970) felt, however, that very little good evidence had been 
colle ¢ted ‘either to confirm or to deny such an assumption. Much of the early 
‘research did not control for age, sex, experience, or exposure, and often_vsed- 
heterogeneous rather than homogeneous experimental groups. Valid compari- - 
sons, therefore, were nearly impossible to make. Often the only evidence pre- 
sented were case reports of ''safe and successful" or "dangerous" nance Pees 
drivers (McKee, 1954; Altobelli, 1964; Schweikert, 1969). : 


wos : : : ; lg 


: The’ reports of general surveys (Pinesiives, 1970; Connecticut Depart- 
ment of Motor Vehicles, 1970; New : South Wales Sen amen of Motor Vehicles, 


Journal, 1966) v were: ‘not mich better: inaariver ganveyed.a over “400 safety pro- 


fessionals, licensing officials, and judges. He reported that 71% rated handi- 
: capped: drivers as average. or better than the general public with, no one pee 
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ar ‘cabo them-as ‘haeavdous drivers.” The Connecticut DMV looked at the driving = . 
' records af approximately 4,000 of the State's licensed handicapped drivers. | 
. 4 ‘They reported that none had been guilty’ of serious or dangerous violations-and 
~ --. that sonechad ‘any traffic problems as a result of his or her physical handicap. 
"With the game-kind of evidence, the New South Wales DMV. reported that phy- 
- sicalthandicaps of.one type or another had not béen found to be related ta acci~ 
- dent rate, Moreover, Wilbar (1964 and 1965), reporting on the voluntary dri-. . 

: ver licansing screenifig program of Pennsylvania, stated that .04% of those 16° °° 
” years of age and 0.7% of those>61-93 years of age failed their ‘physical examin-— 
ation. * Sivhilarly the British Medical Journal, citing. information from West. nes 
Germany and Sweden, reported road traffic accidents. due to chronic disofders -< 

- at rates ‘af 0. 6%: and 0. 8%, BeppecHvety = ‘ is . 


¥ ~ O Biven din gornewhat more coritrolied dendies: differentiation. between, 
handicaps with diffe ring furlctianad disabilities was, not always reported, Herner : 
and Y¥ sander (1962) compared the accident experience of 120 drivers with "pro- 
gressively chronic disease conditions" to that a a randomly chosen control - 
 grotip (matched for.age, sex, license-holding period, and exposure), They 
. ‘found nd differences. Buttiglieri, Guennette, and Thomson (1969), ‘ina some ~ 
_'.* what controlled investigation, grouped 798 medical- surgical patients and found, 
th with re spect to accident experjence, that they did not differ significantly from’ 
either a random sample of male California drivers or a selected group of psy- 

_ chiatric patients. With respect to violations, both patient groups had signifi- 
cantly higher violation rates. Baker and Spitz (1970), using autopsy evidence, 
found no carrelation between driver accident responsibility 4 ane evidence of 
ainense ay physical. disability. . : 


ar 
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N 7 - ° Tn termes of education for the "handicapped'' the re is a similar problem. 
Many authors simply reported that handicapped students requird more ‘instructional | 
time. (Guishall, 1962), that they fatigued more easily (Garris, 1973), or that they .- - 
‘required morepositive re-enforcement than normal driver education students 
(Stiska, ph 22). There was little specgfic, information on the educational needs of 


persons with particular handicapping conditions. 


Most programs can only recommend general educational guidelines for. 
the: baie learners: \we ; 


Beware of reading deticiencled and gear: handicapped driver édu-~ 
cation mate rials to Bou cans, levels (Mullin, Mie arene 1975). 
Ae ee 4 Modify normal teaching techniques to develop programs with ich 

. _ yepetition (Mullin, 1974). 7 Se 4! 
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Be sensitive to the motivational and emotional problems ‘of atu- : 
-dents’ ‘since even minor failure. can develop into a major émotional | 


cite a Poe “problem (Stiska, 1972; ‘Nemarich and Vellerman,. 1969). - Be a went - 


Use a simulator i in order. to gain a familiarity with automobile 
controls before ‘behind ~the -wheel"! instruction a: 19753 
‘Bartels, 1975; Mullin, 1974). a : 
. - 'Usea special edugation insteuctor: ora driver education: instruc- a 
od tor who is expe rienced i in | working with the cater 3 ae alg or: 
: Te - 1970; Reynolds, 1975). a . 


: ‘s ‘ Sliorten normal instructional time to a maximum of 20 minutes’ i 
Do aoa on-the-road instruction) (Fisher, Pat) 


a ‘A few programs. dite red separate biadice into which thiy: placed persons 
‘with different degrees of disability. - polioass (1970) aeacrined four tracks? 


7 —— Track’ A: Students sbtaia ieataes’ Ss permit on hale own; beliind ° 
the ‘wheel instruction | is done By traditions! driver education’ in- 
‘structor. - 


(., “Track B: Traditional driver education program, with only sup- 
portive as sistance from ——S education teachers. 2 


. Track C: Use of' special saucston instructor with the traditional 
: EIVGE education, teacher ina pi seatan role. | 


ne . Track D: Additional or siepteeiaulel assistance. is given’ for be- 
; hind thé wheel instruction. ese 3 
a = . 
Most programs used individualized instruction and simply aisle curricula from 
normal driver education materials as required, 
. Individual programs were likely to have assessment or driver education: 
screening procedures which were unique to-their staff. These ranged from ery 
informal (response to verbal que stioning, noting ocular control of fixation, dime. 
during an interview--Fisher, 1975) to the extensive use: of formal diagnostic:. 
tests (WAIS, WISC, Bender Gestalt, Siebricht Attitude Scale, Raven. Progres- 
sive Matrices). More sophisticated testing was dependent upon‘either the. availa - 
bility of professional assistance (psychologist) or the experience and discretion 
of the driver education personnel. In some programs; . ‘this’ assessment was done 
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in simulato rs ane 197 4;. Brown, 1975) 5 ‘Later, thed tiving instructor, during 
behind -the —whee 1 inst suction, must make aimother in-car assessment, This may © 

be the noting of ' ‘pe peepece Aeficit s or emationa | p roblezns be hind the. ee) 


Si ajlo, 1975 
(Sipaj ). oa ae 


Hi storical3y, the Uniform Vehicle Code has had general provisions 
which state that a state department of motor vehicles shail raot. ips ugrany dri- 
--ver's Jicense to, nor renew the driver’ 8s Jicense of, any Person: 


Who - previ ously be en adjudged to be afflicted with or ation 
from any mental disability or disease and who has not at the time 
of epplication been. restored to competency by file methods pro- .* 
vided. by law. . 


oy 


: When the commissioner has good cause to believe that such per- 
son by reas on of physical | or mental disability would not be able 
to ope rate & motor velricle with safety upon the hi ghway ; 


‘411 but ten states have comparable statutory provisions foor both o these gen- 
eral pave Zion 5. . : 


Th oapileniey of tthhese statutes permitting the denial, suspension, re-. 
vocation, or cancellation of a driver's license for phys ical disability does not 
appear tohave ever been seriously questioned, [tis gene tally thought to be — 
justified uncer state statutes empowering licen sing administrators to make pro- 
visions designed to limit the operation of motor vehicles to those who are 
thovaght conzpetent todo so (Arne rican Jurisprudersce, Second Series). More: 
recent court cases may suggest that a state may be requized to justify its 
licensure procedures in order to insure special PapGe: equal rights under 
the Jaw. 


2. Mental RetarcatZon » 


& 


‘a Me ntal retardation has beer described in a variety of way s frozn de- 
grees of impairnaentinactivities of dadly living (Cormmittee on’ Rating of Mental 
and Physical benpairment, 1966) to deg tees of inteVectual functioning based on 

IQ (Cornmittee ors Nomenclature and Statistics of the Arnézican Psychiatric Asso- 
ciation, 1968; US. DHE.W., 1968). Its causes are unknown but can range 
from genetic defects to traumatic injury. Indriver performance research, many, 
terms are used to describe this condition: mermtal retardation, mental deficiency, 
educable mentally retarded (EMR), educable mentally handicapped (EMH), im- 
becility, low intelligence, etc. Ocas sionally, psyc hagnotor deficits are de scribed. 


\ 
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as being related to intelligence (Banks, 1974; Dawson, 1967; Phillips,. 1967; 
Wagner and Schaff, 1968). The research and opinion described in this sec- 
tion contains a composite of many diffe rent Peneeccies and definitions of 
this handicap. . 


It has been Williarn and Little! s (1966) experience that the mentally 

revarded student can be taught to drive. Kesterson (1975) said that 10. level 
alone is not predictive of a person's ability to drive. In agreement Wallner © 
(1974) stated that it was not the individual's mental capacity but how he used 
his abilities and how he was taught which determined his ability to drive. Ad~ 
sérballe (1974) and Latimer (1975) concurred but both felt that the lower the IQ, 
the lower the chances of learning to drive safely. Johnson (1975), as.a rule- of~ 
thumb, ’suggested that ‘students with an IQ below 60 will have little success in 
learning to drive; D&t:he stated that this rule is somewhat dependent on which of 
the IQ measures is low, rhe American Medical Association suggested another 

. rule-of-thumb. A person who was mentally retarded and who cannot learn to 
read was ous to have difficulty learning to drive safely. 


a 


Long (1974) reported that three mentally retarded er eee were . 
assessed as to driving potential on a driving simulator. \_4ll three passed and 
were referred to a driving schodl. In West Germany, Sluga (1968) questioned 
33 people with driver's licenses who were mentally retarded. He found that 
the handicap appeared unrelated to automobile accidents causation. In Swe- 
den, 43 mentally retarded persons were issued tractor licenses and 27 were 
issued licenses to drive a car over the years 1966-1970 (Beskow, 1973). Most 
had IQ's between 60 and 80. As of 1971, three had auto accidents and two had 
tractor accidents. Only ten still drove cars, while 18 still drove tractors. Of 
15 ‘persons mentally deficient who we re denied. licenses but still drove tractors,. 
seven had accidents, . Their IQ's ranged from 60 to 30, In 1955, Canty reviewed 
812 cases of problem drivets. He found 30% were mentally retarded. Hampel . 
(1962), ina survey of over 1,000 people, came to the conclusion that there was a 
relationship between IQ and safe driving. Of those people who caused accidents 
the mean IQ was 91. People who had frequent traffic violations. but*did not cause 
an accident had a mean JQ of 86. Those who failed the driving test more than 

_ once had a lower than normal IQ; Hampet Pome out that the driving. test was a 
measure of driving ability. 


~ 


In a somewhat controll. study (State of Mlinois, 1974) 35 EMH stu- 
dents' driving records wete reviewed over a five year period (1968-1973). These 
drivers were in 41% more accidents than the average for all other drivers in 
Illinois. However,. in a follow-up study fromm November 1973 to November 
1974, these 35 drivers were involved in no collisions. Gutshall's fairly well 


controlled study (1968) concluded that a group of drivers with lower intelligence 
(mean IQ 73) had a higher number of combined accidents and convicted traffic 
violations than average IQ drivers, but the difference was not statistically signi-_ 
ficant. The low IQ groups had more points for violations (other than speedis gy 
- than either the average or above average IQ groups. Self-reported mileage\dri- 
‘yen per year also indicated that the low intelligence groups did spend more time 
in their cars. a oS . 


_ Eight EMR's meeting intelligence and performance criteria (percep-~- 
tion and reaction time) in a drivet education program were compared with eight 
- gtudents who were intellectually normal. (Pappanikov and Bowan, 1960). The 

_ EMB's had mean IQ's of 70 on the verbal (WA IS) and 80 on the performance. 
(WAIS). The normal group had generally superior vision, distance judgment, 
and glare recovery. The groups were equivalent in color vision. The EMR's 
had slightly better reaction time. All of the Low intelligence group passed the 
written driver examination. Two passed the road test op the first atternpt; two - 
passed on the second attempt; one passed on the third; and three never passed. 


Ina more recent study, Egan (1967) compared 18 EMR and 18 ran~ 

domly selected regular students over a four-year period. The ages ranged . 
from 16 to 19 with IQ's ranging from 47 to 75. He found that regular students 

had superior distance judgment (distance between automobiles), better com- 
plex reaction time and steadiness, and better knowledge of traffic Jaws and 
regulations. ‘ Both groups were equivalent on field of vision, color vision, 
visual acyity, and night vision.. With considerable coaching the EMR's passed > 
the driver license test. The lower intelligence group had difficulty with speed 
control, often because they failed to watch the speedometer. They also had 
difficulty in making quick and accurate appraisals of approaching obstacles so 
they could make compensating adjustments in their driving. The EMR's group, 
by comparison, had twice the number of accidents. Egan's conclusion was that 
the EMR operate s an automobilg. at a marginal level. . 


- Bologa, etal., (1971) compared 349 EMR's with 443 normal (N) 
high school students. All had valid driver's licenses. The ages ranged from 
16°tq 20 and the two groups were not matched. The. following conclusions were 
reached: oes 
There was no difference between the groups for speed, steering, 

signaling, or braking on a simulator and no relationship to'acci- 
dents and violation. ' 


The EMR's reacted slower than the normals to a majority of emer- 
gency situations involving braking and steering. 
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The EMR's drove an avetage of one year longer than the N's. 


‘There was no relationship between miles driven per year and 
accidents and violations for EMR's,. 


Fewer EMR's had driver education than normals. For the EMR's 
there wete fewer accidents and violations when they had driver 
education. 


Even though there was a difference between the mentally re - 
tarded group and-the normal students on a personality que stion - 
naire, the re was'no- relationship between the questionnaire and 
accident and violation rates. 


. 6 In general, for both groups, the better the visual acuity the more 
likely they were to be involved in accidents and violations. 


‘For the EMR's only, the tapre técutate ‘they were in perceiving 
situations close to them (ability to judge distance), the less likely 
they would, become involved in accidents and violations. 


G ‘ ; ny 
There was no réJationship to accidents or violations and color 
vision for either group. 


wc 
s 


There was a negative relationship betwéen good scores on visual: 
attention, depth visualization, recognition of complex detail, total: 
- number of tests passed, and percentage of correct variables of 
the Wilson Test of Driver SaLeciaon and low accident and viola- 
tion rate: 8, ‘ = 


EMR's who did well on the recognition of simple detail and eye - 
hand coordination on the Wilson ‘Test were less likely to be in- 
volved in accidents and violations. . 


All high scores for ne Wilson Sub- Tests \ were related to low ac- 
‘cidents: and violations for eee ; 

& ” e 

Ransford (1 972) felt that there may be problems in licensing men-’ 
tally deficient individuals to drive acar. Adserballe (1974) was of a different 

opinion. Ina Danish article he stated that if they are able to pass the driver 
test then they should be able todrive. [he Industrial Medical Association (1966) - 
sugge sted that each commercial organization should establish its own crite ria 


a 
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for the level of intelligence needed. _ It keen mended however, that a carn-. 
mercial driver be able to read’and write and to interpret signs: He shotild be: 

at least a grammar school graduate and high school would be prefe rable: 

The ‘medical guidelines for East Germany (Koschlig, 1974), isin 

‘ mended that people Who exhibit severe or fairly severe. mental deficiencies should ~ 
not drive. Fe r the mentally retarded who havea less severe handicap, per-. . 
mission can be given to drive cornmercially and privately if outstanding social 
adjustment, responsibility, and ability to function in society can be ‘proven, 

The Nova Scotia Guide for Physicians (Nova Scotia Medical Society, 1965) ° 

stated that people with an IQ below 80 are not fit to operate a motor vehicle..- ee 


The Ame rican Medical Association disagreed with this. | recomimended that - 
drivers with IQ's below 70 may not be able to make acci. ‘ate lecisions under .+ | ' 
emergency situations and they, therefore, should be kept .°- - from heavy 


traffic or stressful conditions and not be allowed to drive commercial vehi- 
cles. The Canadian Medical Association (1974) was in general agreement but ° 
did not specify an IQ level. The Quebec Ministry of Transport (1973) re- 
guireda driver to have an IQ of at least 70. If his IQ was “between 70 and 80, 
he may only drive a private vehicle. Beskow (1973) and Wallner (1974) re- 
ported that Swedish law has removed IQ limits (used to be an IQ of 65). Now 
each individual has to be evaluated as to his emotional maturity, common 
sense, soc a adaption, technical aes and motivation, 
The Uniform Vehicle Coie states that a pergon will not be issueda 
license or have one renewed ift (a) he is suffering ‘ftorn a mental disability. 
and has not beech restored to competency, or (b) if the commissioner has good 
reason to believe that a person, because of his mental disability, would not be 
able to operate a motor, vehicle safely on the highways. Forty-one states have 
similar codes’. For the legal profession, Words and Phases (1965) defines an 
"incornpe tent person" as an individual who is so mentally impaired that he is 
incapable of driving a motor vehicle. 
Mentally retarded: students are screened in va rious ‘ways for entrance 
_ into a driver education program, Bloomer (1975) reported that her students 
. (IQ below 75) were evaluated by a teacher, by a battery of psychological tests as _ 
well as*by a guidance counselor prior to acceptance into a driver education pro- 
gram. Johnson (1975) reported that students who can successfully ride bicy- - 
‘cles, who have a high level of independence and who have the support of their 
parents and peers, generally are the best candidates for driver education, Ac- 
cording to Mullin (1971), and Bologa, et-al. (1971), pupils should be screened 
by teachers, school health services. (school doctors and nurses), guidance 
counselors, and school psychologists. _Pappanikow and Bowan (1959) have five 
_cfiteria for entrance into their program: (1) IQ of at least 70 on the performance 


- gsub-tests ‘and 60 on the verbal sub-~-te sts. of the We chsler, (2) no lower than 


4.0 grade level on the California Achievement. Test, (3) be at least 16 years” 


OF age, (4) be’ medically fit, and (5) meet none score on paipepeas and re- 


action ‘time tests. | 


as 


Dick 971) reported that from half'to three-quarters of the EMR's 
can succeed in a » regular driver education program, but they Rust repeat the 
course two or. théce time's. Little (196 6), with specjal classes, estimated that, 
it takes thrée to five times ‘longer to teach EMR's than it does to teach nornial 
students. Bloorner (1978) reported that each of her students spends a total of 


'30 hours driving on the road (her students all were below'a 75 IQ). This is 


broken down into 30 minutes of obseryation and 30 minutes of driving, as well — 
a's 30 minutes‘of classroom learning daily. Pappanikow' and Bowan (1960) ’ 

wave their students a total of 80 hours of clas s room instruction along.with 18 
hours behind the wheel. Only 30-60 classroom hours, along with ‘10-60 hovts z. 
of.in'-car instruction, were usedinthe prograrn reported by OeLle rich arid Lati- 


mer (1972). a | & 


; One monet . ditvee education fof the mentally retarded is the use of 
simulation. ‘It is used quite frequently and‘any. find it useful. (Oellerich and 


Latimer, 1972 and Johnson, 1975), McPherson and Kenel (1968), in an expe ri- 


mental study found that EMH's (IQ 55-77, rican of 66) perceptual abilities im- 


. proved with simulation instruction. They also found that the higher the JQ (the y 
also studied average and above average IQ students) the erecis® the imnprove- 


ment in pe ea ca ability through simdlaron: 


> Bolinger (1970) desc ribed a four-track program that can be used for 


teaching EMR's: (1) students obtain learner's permit on their own,’ behind the 


wheel training is performed bya traditional driver education teache r;- (2) tradi - 


 tLonal driver education program with only supportive assistance from special - 


education teacher; (3). as of special educatiin: instructor with the traditional 


drivér education teachér ina supportive role; (4) additional or eneun ater 


assistance giyen, for behind-the -wheel instruction. cat 
= r 


‘In a syriposium on. drive r education and the EMR (Dick, se). » lt was 


concluded that a pre-driver education course should be offered for EMR's be- 
. fore they begin the regular driver education course. This: pre-driver educa- 


tion course should be pre sented by the special education teacher. While the 
regular driver course is being taughe, the special teacher would stop teaching 


driver education so that the EMR's do not become confused. The special teacher 


could, however, provide reinforcement to the EMR while the regular course is 


@ 


progressing. For the most part, regular driver education course rnateriaLs can 
be rewritten for the mentally retarded students' reading level. 
: 4 . <4 * 
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‘a curriculum as follows: 


McPherson and.O' Leary (1969) mentioned that there are a number of 
techniques a special education teacher can use in teaching. driver education: 
concept reinforcement, observation and re- teaching, team teaching, teaching 
‘solely by the regujar driver education instructor, and driver education taught 
solely by the special education instructor, Having an instructor with certifica~ 
tion in. both driver education and im special education can be an advantage. 


\ 
& 


Qellerich and Latimer (1972) de'scribed three different courses for'dri- 


' ver, education for EMR's: (y: a basic course in driver education; (2) an advan- 


ced course of driver education; and (3) a course concerned with pedestrian and 
vehicle passenger safety. Mullin (1974) and Bologa, etal., (1971) described 
: 9th g radé 


a 


“. screening of students : 
~-* teaching basic vocabulary related to driving ; 
= reading regulations and procedures of driving 


4 l0th grade 
- classroom theory of driving 

‘ ‘ : “ 

. Lith grade oa <3 4 
- ° practice driving 9n simulator, driving range and street’ 


a ' a 4 


«°° Lath grade | ee ees 
- refresher course, = 


McCune (1970) felt that state traffic laws, traffic signs and symbols, reading 
questions ona driver examination, responding to verbal or written questions. 
about driving, driving a car, and applying traffic laws were topics that needed to 
be taught to mentally retarded in a driver education course. Curriculum mate- 
rials for teaching driver education to EMR's were available (Michigan Department 
of Education, 1968; Latimer, 1975, Gracewood State Beneet and ee er and 
State of wigeide, for example). 


Stiska (1972) emphasized the importance of positive reinforcement 
hedules which will aid the students in learning the materials. He also Sug - 


sc 
‘gested that lessons should not last more than 20- 30 minutes since EMR's-have 


limited attention. McCune (hare) ao ae point that the mentally deficient 


have difficulty learning complex materials in aft incidental manner, while 
state drivér examinations measure only minimal knowledge on the assump- 
tion that drivers will acquire additional knowledge incidentally. Therefore, 
acquiring and applying the more subtle aspects of the traffic laws requires 
_a relatively structured driveyeducation program. Mullin (1974) recommended 
that special driver education instructors should be sensitive to individual * 
reading deficiencies, provide reading material at the appropriate level, and 
build in a large. amount Of repetition. For driving practice he stated that mani- 
pulative and pe rcéptual skills‘ should be developed first. One method for the %, 
development of manipulative skills has the student wearing a blindfold while 
practicing the use of the controls. The EMR's need much practice, and the key 
points of driving need to be emphasized. McPherson and O'Leary (1969) pointed 
out the problem of poor transfer of learning from the classroom to the real driv- 
ing situation. They suggested that whenever possible, classroom and on the 
road training should be integrated and taught concurrently. ; 


Latimer (1975) mentioned that even if the EMR's are not given driver 
‘licenses after they have completed driver education, it is important for them 
to understand traffic frorn a safety point of view, PappanikoW and Bowan (1959), + 
stated this in the goals of their driver education program: establish respect _, 
for hazards of automobiles, botlyas an opt rator and as a pedestrian; develop 
good traffic attitudes of the potential driver; increase a general interest in 
school; and ¢ develop safety aspects for both drivers ‘and pedestrians. 


3. Mental Dlness 


There are many types of mental illnesses ranging from personality 
‘disorders, through psychases find MEUEOReS to. psy chophysiologic. disorders: 
(American Psychiatric Association, 1968). Obviously they:are too numerous 
“te: describe in'this ,report, “The reader,of this report is cautioned that diag- 4 
nosis of mental illness is difficult and sometimes unréliable. In addition, 
although the nomenclature used in one study being reported may be the same 
as in another study, there,isno assurance that two studies by different people - 
at different times use the same diagnostic,crite ria. 


Ransford (1972), reporting in Canada on Mcdical Factors in Traific 

Accidents, stated that there.is no good information on psychiatric ‘problems. 
While there is not a large arnount of definitive information, thére are some’ 
research studies on driving performance, on the therapeutic drugs associated 
with mental illness, and on ‘guidelines fof licensing. One study even discussed 
the psycho-sexual aspects of peeErs who were re esponsible tor traffic accidents ~~ 
(Schuman, 1972). es 


me 


. vers and have high accident rates. Canty (1955), ina review of over 800 

cases. of problem drivers, ‘Yeported that 51.2% had mental disorders (psycho-' 

- tic: 2.0%, psychoneurosis: 2.7%, personality pattern disturbances: 12, 7%, per- 

sonality trait disturbances: 32. 2%, sociopathic personality: 1.6%). However, - 

the effect of mental illness on driving ability and the role it plays in the causa~ 

_ tion of traffic accidents is difficult Eovalinte (Berger, 1975). Berger cited 
two cases of paranoid schizophrenia, two cases of neuroses and a personality 
disorder in which the illness -was the cause of their traffic accidents. Writing 
in the South African Medical Journal,. Cheetham (1974), felt that the following 
types were likely to be involved in traffic accidents: oO 


; ‘Sluga (1968) stated that psychopaths and neurotics are dangerous dri-' 


psychopathic people who are impulsive, aggressive and Jacking in 
conscience who use the automobile as a weapon or exhibitionally; 


hypomanic people who are described as being impulsive, aggres- 
sive, lacking in judgment, without thought and care for others, 
° and unable to tolerate Sr uePPRtIOna, and. a, 


psychotics and near psychotics who lack judgment and insight and 
frequently are out of touch ‘vith reality. wl 


% 


In contrast to these opinions, lan Hector (Kenyon, 1970) believed that major 
psychotic tllness contributes very little ‘to accidents... 


} ‘In the New “Zealand Medical Journal, three cases'were cited where per 
sons who were diagnosed as psychopathological were involved in automobile ac- 
cidénts which appeared to be suicides (Grimmond, 1974). MacDonald (1964) 
also présented cases where suicide and homicide are associated with automo- 
bile driving. “He concluded that both syicide and homicide are attempted more 
frequently with automobiles than is generally recognized.. Thirty-three psy- , 
chiatric patients previously diagnosed as suicidal were compared with a7 other 
psychiatric patients (Selzer dnd Payne, : 1962). The suicidal patients had more 
than twice the number of traffic accidents per person than the others. Ina. 
somewhat controlled study, 96 surviving and deceased drivers responsible for 
fatal ac¢idents: were compared to a like number of controls (Selzer, 1969). 

The drivers involved infatalities exhibited significantly more ps ychopathology 
(41% vs. 17%) and social stress (52% vs. 18%) than the controls. Ina sgcio- 
logical investigation Porterfield (1940) concurred since he found positive tela- 
tionship between rates of death from motor vehicle accidents and:suicide and 
homicide in the 60 largest -metropolitan areas in the United States. 
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However, the driving records of 165 patients admitted to a neuro- . 
psychiatric ward.were analyzed for the three-year period prior ta their ad- 
mittance (Butliglieri and Guennette, 1967). Their accident and violation rates 
were not significantly different from that of a randomly selected sample of 
normal drivers with the same meanage. In another article in 1967, Butti- 


glieri and Guennette (in-Percep tual and Motor Skills) compared the driving per- 
formance of 361 male neuropsychiatric patients to all male California drivers. 
Over the three-year period@prior to hospitalization, the patients had similar 
accident and violation rates when compared to the other drivers. However, | 
the frequency of accidents and violations for the six month period preceding | 
hospitalization was higher than would have been expected. ° 


Eelkema et al. (1970) studied the driving records of 238 patients dis- 
charged in 1960 from a mental hospital and compared them with a comtrol group 
of normals matched for age, sex and county of residence. The following results 
were obtained: (1) psychotic and psychoneurotics hada higher accident rate than 
controls before 1960, but were safer than controls after discharge, (4) people» 
with personality disorders had the highest accident rate before 1960 and tended 
to show only minimum improvement after discharge; (3) hospital dischargees 
have a higher accident and violation rate per hundred driver years than con- 

‘trols; (4) male psychotics and psychoneurotics increased their violation rate ° 
after discharge compared to pre-1960 performance, and they had a higher rate 
than controls; (5) female psychotics improved their violation rate after dis- 
charge; (6) there is a significant difference in suicide attempts between patients 
with single car accidents and those with no accidents; and (7) there ig no rela- 
tionship between homicide threats, attempts and successes and driving accidents. 


oe One hundred thirty-five patients hospitalized for stomach Os duodenal 
ulcers were compared with the Ontario male driving population (Smart and 
Schmit, 1962). The ulcer patierits had had significantly more accidents per 
person than the companion group, - Selzer et al. (1968) compared ,96 drivers 


causing fatal vehicle accidents (F drivers) with 96 drivers matched for age, . 
sex and home county. The F drivers had more psychopathology than the con- 
trols--more paranoid ideation, suicidal proclivity and clinical depression. 
They also showed a higher level of social stress--more personal conflict and 
vocational-financial stress. Twenty percent of the F drivers also had acutely 
disturbing experiences (usually quarrels) within six hours prior ta the fatality. 
“In a study (Washington, D.C. DMV, 1973) of medically impaired drivers, the: ° 


poorest drivers were ‘those considered mentally ill- -anxiety neurosis, depres- 


‘sion neurosis and. schizophrenia. Waller (1965) fourid that in an age adjusted 


-. comparison between 194 mentally ill drivers and a control group of 922 Cali-— 


fornia drivers, the mentally ill drivers had more than twice the mumibe r of ac- 


-cidents expected and 1. 8 times the number of violations. 
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Perrine (1974) reported, after a review of the literature on therapeutic 
drugs and driving that, to date; there has heen no determined effort to associate | 


the use of psychoactive drugs by drivers with specific driving errors or with 


responsibility for accidents.’ While. this is generally true, there are a few studies 
and opinions on the effects of some drugs used. for therapeutic reasons for the 
mentally ill. ‘ The next few paragraphs describe this literature,’ aaa | 
discussing tranquilizers, sedatives and sai lll 


Ataractics (or tranquilizers) can be divided into seven categories 


‘(Physician's Desk Reference, 1975). The driving performance literature dealt 


with only four of the seven: phenothiazines and combinations, meprobamate 

and combinations, butyrophenones and combinations, and othex types, Keilholz 
and Hobi (1974) stated that tranquilizers are of interest to traffic medicine since 
they produce fatigue, are muscle-relaxing and their effect is increased by alco- 
hol. Cheetharn (1974), in a South African journal, reported that high doses of 


_ tranquilizers may cause a person to be euphoric, exhibit a don't care" attitude, | 


os - 


possibly become sleepy, or suffer from a sudden attack of low blood pressure 
with subsequent anoxia and loss of critical faculties. Waller (1972) stated that 
there was anecdotal evidence indicating that some individuals are involwed 

in roadway accidents because of the effects of tranquilizers. . 


There were several articles that discussed the ataractic phenothiazine, 


Perry and Morgenstern (1966) stated, that people who take phenothiazine type 


tranquilizers may have trouble driving. Patients who were on phenothiazine per- 
formed the poorest in reaction time taaks thought to be related to driving (Sav- 
age and Wilkinson, 1971). In 1963 Brandaleone suggested that chlorpromazine 
could produce drowsiness which’ could affect driving in some patients. It was 
Wenckstern's (1964). opinion that doses of more than 75 mg. of chlorpromazine 
should preclude driving, and that 50 mg, influences driving ability, This same 


. drug, with‘a delayed onset, impaired performance on a simulated driving task 


(Loomis and West, 1958 as seen in Nichols, 1971). While Weatherall (1959). 
found that prochlorperazine taken at 10 mg, twice a day had no effect on - 


_simulator performance, he noted that 50 mg. of chlorpromazine did im-~ . 
_pair performance ona driving simulator, Miller (1962) found.that after one. 


week of 20mg. per day, subjects exhibited: poorer performance on sitmulator . 
driving tasks. Trifluoperazine has alao been found to have significant negative 
effect on the driving performance during three low speed vehicle handling tests. 


| (Betts et al., 1972). Linndila (1973) found that thioridazine negatively affected 


attention skills related to driving but did nat affect coordination, 


Brandaleone (1963) stated that the tranquilizers of the me probamate 
type may affect driving in some patients, “According to Wenckstern (1964), 400- 


600 mg. of meprobamate can lead to decreased driving ability. They can cause 


dizziness, gleepiness or euphoria in some patients.» ‘Smith et al. (1958, as : . 
seen in Nichols, 1971) found indications of improved simulator performance - 
among: some groups of subjects after administration of benactizine hydrochlo- 
ride (a meprobamate),. Other simulator studies have, shown no change. in. 
performance after taking meprobamate: Miller and Uhr's (1960) study (as seen 
in Nichols, 1971); subjects taking 400 mg. (Weatherall;-1959); and subjects , 
taking 800.mg. and. 1600 mg. per day (Miller, 1962). Miller (1962) reported 
slowed reaction times with 12 anxicus neurotics, ‘but he also reported decreased 
anxiety and tension. pee a an 

4 Haloperidole (a butyrophenone) reportedly affected the attention of 
~ subjects on tasks related to driving but did not affect coordination (Linnoilas 
1973). Betts et al. (1972) reported that’ haloperidolg did not‘affect performance 
on three low speed vehicle handling tasks. 7S 
Other ataractics have also been’studied. . Diazepam (Vallium) did not 
affect psychomotor skills related to driving when it was administered the pre- 
vious evening (Linnoila, 1973). Diazepam in doses of 5 and 10 mg. did not af- 
fect those psychomotor tasks when taken just prior to performing: them. (Linnoila 
and Mattlia, 1973). Linnoila (1973) stated.that diazepam and chlordiazepoxide’ _ 
alone in therapeutic doses did not impajr psychomotor skills related to driving. 9 
However, Betts et al, (1972) found hk chlordiazepoxide did affect pe rformayte 


on three low speed vehicle handling tesfs. 


. ‘Sedatives-can be divided into two classes: barbiturates and non-barbi- 
turates. Brandaleone (1963),, Keilholz and, Hobi (1974),;. and Dokert (1970) wri- 
ting in the United States, Switzerland and East Germany, respectively, agreed 
that sedative's (and hypnotics) may produce drowsiness, and tirednes s and that 
these drugs may affect driving. Waller (1972) stated that anecdotal evidence . 
showed that some people have traffic problems when they ‘take barbiturates. . 
Wenckstern:(1 964) reported that barbitutates. affect the ability to react and to 
concentrate and remain in the body a long time (over l2 hours). 


An acute dose (100 mg.) of quinalbarbital produced muscle impair -~. 
ment in performance on a driving simulator (Weatherall, 1959). Weatherall 
also reported that a short acting barbiturate, amobarbital, at doses of 100 mg. 
impaired performance. HBetts (1972) also shows decrement in performance (in 
three low speed driving tests) of people while under the influence of amobarbital. 
After six days of 30 mg. of phenobarbital three times a day, Miller (1962). de- — 
monstrated some lower reaction time measures ona simulator. Loornis and 
West (1958, as seen in Nichols, 1971) reported decreased performance ona 
simulated driving task due to sacabarbital. ‘Secobarbital showed\a negative 
- effect on other psychornotor tasks related to driving four hours after adminis- 
tration and eight hours later--wifh sleep interyening. oe 


ae ad 


Non-barbiturate gecaties may also have ¢ an effect on driving pe rfor- | 
ance, Perry (1966) cautioned that driving under the influence of chloralhy- 
‘drate, paraldehyde, glutethimide, and ethchlorvynol may be hazardous. Wenck- 
stern (1964) reported that rauwolfia. alkaloids diminsh reaction times and,’ . 
perhaps, decrease blood pressure which could lead to syncope:. In another study, - 


a8 eight hours after administration of flurazepam there was a general decrement 


‘in psychomotor performance related to driving (Bixler et al., 1973). Linnoila 

(1973) found that middle-aged subjects showed impaired performance in the 

- morning after taking nitrazepam the evening before. He also found that ethina- 

mate lightly improved co-ordinative skills but i ae attention (on noe re - 
lated to ‘dviving) ‘the following morning. 


;. Dokert (1970) reported that/people who are taking antidepressants have . 
questionable driving ability. The effect of antidepressants on driving ability 
has not been investigated much (Keilholz and Hobi; 1974), The effect of the dif- ¢ 
‘ferent medications differs considerably and can be divided into these chief cate- 
goriesy the heightening of one's mood--"'up'"', increase of the urge to action and 
the suppression of anxieties. The chief danger is their potential sle eprinducing 
effect at the beginning of the treatment. The recommendation is that the ambu- 
latory patient be started with small dosages. and that the doctor recommend "no 
driving" at the peetene of the t ge ent. a 

‘Nhere are differences concerning the licensing of the mentally dis ~ 
 turbed whether they are taking medication or not. The Industrial Medical 
Association (1966) recommended that employees with psychoses or psychos 

-neurases Should be evaluated on an individual. basis as to whether they should 
- be allowed to drive commercially or not. Any medication taRen must also be | 


~ considered in its effect upon driving, -The IMA also cautioned about patients 


dis sisal ks from hospitals before they are Sonayierery weMl aaa i 
4 
. Adserballe (1974) reported in Denmark that the decas applicant’ s 

mental fitmessis judged by the police. They made their judgment based upon 
a health omrtificate and other available sources of information. Only those 
with sexious mental disturbances had their conditidn thoroughly examined 
prior to receiving a driver's license by the medical examiner, the motor ve~ 
hicle imepector, or the department of health. 


Guidelines for medical advisory boards (w. S. DHEW, 1969) made 
several recommendations. They felt that most serious cases of impairment 
will be hospitalized, which results in a temporary suspension of the driving 
privilege, In some states, the suspension, is automatic, without regard ee 
to wheather the confinement was voluntary or. ‘involuntary, However,.a ne 
aa havi me ehough judgment to seek medical help on his own volition may 


ABEL. aac ar . 


a 


be as safe a driver as his non-hospitalized peer, regardless of the diagnosis. 


“hese cases should be individually considered. In some cases of discharged... + ° . 


\ 


inpatients, there may be reason to question their future emotional behavior - 
which could affect safe driving. In such cases the HEW guidelines recommended 
that there. should be an observation period of up to one year pending re stora- 


tion of license. After this period, their personal adjustment will be evaluated 
and subsequent recommendations of the board can be based on then current 

function. They believed it was valid to evaluate the driver's license application , 
on the basis of functional ability. The ability to maintain a reasonably stable, © 


 pealistic, and socially acceptable personality was an important function for safe . 
driving. Individuals with an emotionally erratic pattern, showing periods of ir- 
responsibility, outward or inward aggressiveness, or distorted perceptual 
thoughts have been identified by accident investigators.as potentially high risk 
groups in motor vehicle accidents. . 

Koschlig (1974) identified the following from the new. medical ‘guide - 
lines adopted in East Germany: . 7 ae re = 
: i 4 7 é 
"In general, acute stages of psychoses make the individual un- 
suitable for driving.. Every case should be. judged on the type 
of psychosis and the individual prognosis. Good attributes are: — - 
social adjustment, ‘relative freedom from syrhptoms, and in- 
dividual's understanding of the disease, high intelligence, ‘and sss 
— _ the predominating of depres’sive tendencies. Negative attributes —_ 
i. -are: relapse within two years, demonstrated dangerousness or 
) unpredictability, mania, and suicidal tendencies. 
e . ; i 
: When an individual takes therapeutic drugs and the side effects: . 
"hinder driving sufficiently, he should not be allowed to drive.~ 
: Only in severe cases of'psychopathic personalities is it neces-- = 
sary to restPict the driver's license... Each case must ‘be evalu- 
_ ated individually.. An immediate license revocation is required 
. upon hospitalization. Lengthy out-patient treatment falls into the , 
same category. When.there is a remission of symptoms, the li- 
cense canbe reinstated. . 

The Nova Scotia Medical Society (1965) made recommendations for : 
people with personality disorders and psychoneurosés. The psychoneurotic 

miay drive.if he has no significant behavioral or drug related problems. The'™ . 

_ people who have pe rsonality disorders represent the biggest problem with re-. 
gard to safe driving. . ; 
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“The American Medical ‘Association a 968) eeinted out that. the severe 33 
‘psychotic: should be hospitalized and should‘not be allowed to.drive. Generally, - 
other mentally ill people should be evaluated individually;. and if they have no — 
'. significant behavioral problems and no ‘deletexpous side effects from drugs, they 
should not be restricted from driving private vehicles. a ee 


* The Canadian Medical Association gubiished: euiaelidas (1 974) which 
_are in general agreement with the Quebec Ministry of Transport (1 973). _The 


CMA recommended the following to 0 fos ice - ee 


e Psychopathic Personality _ 
“Berwone who ations a complete disregard for accepted social values, © 
° who have a history of violent or irresponsible behavior and who are known to be 
impulsive with 4 consequent loss of caution and good judgment, can be a real 


menace on the road. © 
-e.- Psychoneuroses © _- Ss — / 


Ps ychoneurotic applicénts réquire individual evaluation. Each. 
case must be considered on the basis of alertness, “social behavior and psycho- — 
motor retardation, If no: ‘significant behavioral problem exists and if there are | 
no marked side effects from drug therapy, it is usually safe fora person to — 
drive any type of motor vehicle. 


e Paychioses 


Most persons with a serious psychiatric ineds will be hospitalized. 
Before discharging a patient who has been treated for.a psychiatric disability | 
from a public or private hospital, the physician must decide whether the patient 
is well enough to drive safely when he returns home. The interests of both the: 
patient and the public must play a part in this decision and, in some cases, an a 
observation period at home will be required before the physician can give a sound. 
opinion. A patient discharged from a psychiatric facility may be presumed fit. §" * 
to drive if the hospital or clinic psychiatrist advises the attending physician to 
this effect. .A patient with an acute psychotic illness who is not hospitalized 
should not drive any type of motor vehicle. ~ 
e Repeated Psychotic Illness 


A person who has had a number of episodes of psychiatric illness 
presents an especially difficult problem, particularly when he is applying for a 


license to drive a passenger transport or heavy commercial vehicle. Asa general... 


<2 
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. Ss racteie, ‘if the “phivdician feels that it was aneaite: for him to ‘drive daring any 
of his: past episodes, it is felt that an applicant. should be limited to ging a 
private, motor vercte during pestods of remission only. - 

Patients ‘who ae pocenved Sisckboceoncuisiee therapy (ECT) have 

impaired ‘mental/motor reflex, as far as the driving act is concerned, and ‘should _ 
“not be in charge of any motor vehicle until clinical recovery is complete as ~ 
judged -by their psychiatric consultant and family. PHy selene 


> ‘Paychiatric Drug ‘Therapy ang Driving 


The side effects of many drugs commonly used in n psychiatric the ra-. 
“Pe cali also produce a definite impairment in patients who might otherwise be 
“quite capable of: driving safely. When combined with alcohol these side effects 
are often greatly intensified. 7 oO 


: ‘The Uniform Vehicle Code stated that a person who has: been suffer - 

' ing from, a mental disability and who has- not beén, restored to competency can be 
disqualified from having a driver's license. It also stated that when the Com-_ 

- mission has; .good.cause to believe that a person: with a mental disability cannot 

_ operate a- ‘motor vehicle safely, this person can ‘be disqualified from having a 
_licensé. Forty-one states have statutes comparable with these statements (Na- 
tional Committee on Uniform Traffic Laws and Ordinances, d974 and update to 
1975). There were legal precedents suggesting that insanity can be the. reason 
for an ‘incompetent Person: (Words. and Pe aeee 1965). : 


ae 


of siden illness or oss of. consciousness. at the wheel, oa Their senclisions. 
- have been that arteriosclerosis (diagnosed and undiagnosed) has ‘been the pre- 
dominant cause of these accidents, although occasionally, other neurological 
or cerebrovascular handicaps have been reported to cause these accidents. All 
\told, the combined impact of these types of impairments is thought to contribute 
little to the overall traffic safety hazard. 


Very little direct evidence was available about the driving performance 
of Pet rsons with either a. or cerebral vesculer diseases. . There have 


— ae . 
Peterson ake Batty; (1962; Sennecville, 1962; Hartmann, 1966; Hay, 1968: 


Grattan and Jeffcoate, 1968; Crancer. and McMurracy 1968; Baker and ‘Spitz, 
1970; Waller, 1970: Ysander, 1970; New South Walés DMV, 197 Hossack, 1974. 
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F Foley, et: al. | ; 


69). Oséasionally ether reports have: come from epidemologi- 


: cal studies (Norman, 1960; Herner, et al., 1966; West, et al., 1966). ‘There 


is, however, an absence of any controlled studies where the effects of these con- . 


ditions were observed. 


. Driver education progratyls reported conflicting data on the successful 


‘.. OF urisuécessful education and licensing of persons suffe ring from neurological 


diseases. or brain damage. 2 In addition, these educational programs did not 


. a ee follow - -up. data on the sacar peer onenee of their enettes, . 


a “There 3 was.a good deal of opinion regarding the examination and licen- P i” 
sing! of neurological and cerebrovascular handicaps. The. Medical Society of « 
Nova Scotia suggested that patients with inadequate blood flow. to the brain, those 
suffering from syncope, or dizziness shduld be advised not ‘to operate a miotor 
vehicle. If there has been any cerebral vascular etisode causing changes in 
personality, alertness, ability to. make decisions, of, if there has been actual 
loss of motor or sensory power or coordination, these patients should be ad- 


_ vised not to operate a motor vehicle... However, if sych changes are minimal, 


. ‘they said it may be pos sible for these individuals to drive Private motor vehi- - 


cles. 


. é vy ‘ 


. Both the Canadian and American Medical Association gene rally ag- 


7 reed that it would be impossible to cover all the disorders: which may produce 


faintness, syncope and episodic weakness. They stated that if is the pattern 

‘of symptoms which must be evaluated in terms of impairment of driving ability. 
_ -While isolated occurrences are probably of little concern they recommended 

-that persons with‘histories of multiple occurrences be advised not to meive: unless — 


_ corrective measures can be implemented successfully. 


o.. 
ERIC 


‘Both Medical associations ayreea that the asusoiogical disorders af- 


fecting muscular control or coordination and the chronic brain syndromes af- - 


fecting consciousness, meméry, judgment or motor power pose special: prob- 


. lems with regpect to driving.. For such conditions, both groups emphasized 


* 


‘'that-it- is functional capacity of the individual which should be evaluated with - 
-the physician using his logic and common sense as well as his knowledge of - 


perholegice! Enyarolesy in evaluating the individual client's ability to drive. 


a 


“Berner, 1968; Reynolds, 1968; Hofkosh, et al. 1969; Mathias, 1972; Poor, . 


1972; Long, 1974; Odhner; 1975; Selwyn, 1975; Steensma,, a 975; Sullivan, °" 
et al., 2209 ea 1975; Bele; 1975, “a 
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_ °° "The USDHEW Public Health Service guidelines (1969) subgested that for 
‘any condition that causes epis odic alterations of consciqusness the examining ; re 
yee e should recommend licensing ¢ as described by the table below. te 


Table.1. Alterations of Consciousness and Acceptable | | as 
- Levels of: Function for Driver Licensure : . | a 


Group Passenger _ ‘Cargo _ Private _. Periodic . - Limited 
Trang) port _—s Transport. _Auto_ Reevaluation —_J License, 


ae e., Nocturnal epilepsy and stress hypoglycemia, - 7 - _ 
ioe This table covers lapses or alte ration of consciousness ‘which are from 
PHS Publication No. 1996 severe enough to cause the person to lose his postural 
attitude or to be unable to continue whatever action he was involved in. Isolated. 


incidents without nelnood of recurrence should be Pscounted: 
A dibs 


‘Individuals eee from one episode of altered consciousness should 
be grouped as follows: es 


' Group Anctadlgsdusis whe have not had an episode of altered conscious - 
ness for the preceding three years; . ye oe ; 


Group | individuals who: have had an episode of altered consciousness 
« .. . inthe preceding three years: but not within the Jast year, and — , 


% 


Gia G--Individuals who have had | an episode of altered consciousne 88 


in the preceding year. a Le 4 gd ae a 
they soted that persons: suffe ring from arterial and: arterio- -yen mus 
aneurysms should be considered separately since their symptoms may ‘Or "may. 
not intérfere with driving. Central nervous system aneurysms must be given ; 
special evaluation since they present a'very high risk. In-general, they recom- - 


mended that such individuals not be récommended for a private. vehicle license; 


certainly not for cargo and transport licenses. .. , 
te. % ; : 
=e : _-48- : 
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repo g> Ip ‘West Germany, “all cerebral divordace were to be. evaluated’ { individually 


- Balkanyi (1971). -The physician was ‘instructed to. investigate the ce rebrovascular' - . 


. ,. insult, the pos sibilities of treatment and. then evaluate the remaining functional 


7 abilities of the ‘person, In. Switze rk 
sized“that persons are not allowed to drive if they suffer either from any nervous 


“disorder: causing permanent disability. or. from any condition causing a PerIpehe 
-loss of consciousness. ve ae a 


‘iid (Hartmann, 1971) physican guides empha - 


Waller (1973). sunimarized that cerebrovascular disorders are likely to” 


impact on driving in three wee 


Single or episodic loss of consciousness... 
4 ; 
. Te emporary or permanent paralysis of: arms ‘an ieee as well as: 
possible changes in vision and. hearing. : 


re tene in personality judgment or memory. 


He felt that most persons ee recover * guifficiently from these conditions 


. so that, often; several months to a year later they can drive with: safety.if they _ 
have been fully evaluated, He suggested that the examiner pay particular atten-— 


tion to any erratic behavior in-the person's life which may be suggestive of al-. 


te red thought processes. Once. these persons resume driving he suggested that 


they should remain under, medi¢ l-surveillance with the results being sent to the 


4 saree vehicle department. olga for’ Reveral years, <u 


.post traumatic seizures, ‘visual difficulties and loss of motor power. 
‘dian Medical Association suggested as a guide that any head injury, patient with 
- post-traumatic amnesis of two-to four hours duration, should not drive any motor 


For other chronic or recurring couditions affecting eco rdiatied! ‘waller 
suggested an annual driving examination by road test. - Since episodes of tempor-- 


# 


cary disability occur ir regularly, medical examinations were pequieed either yearly 
or after each episode. ao 


. Traumatic head injuries also must be carecaliy examined to dete rmine 
if there is any evidence of confusion which could render the person eraporantly 


unable to drive. The Canadian Medical Association (1974) felt that while mifior | 


*, head injuries should not, impair driving ability for more than a few hours, a more 
serious injury resulting in even minimal residual brain damage, must always be. 


fully evaluated for its impact-on driving. "Some factors that may. prohibit driving 
for an extended period are loss of good judgment, decreased intellectual as ae . 


vehicle for at least three months, and a medical examination. should be required 
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‘before. driving is resumed. 


see 


. v2 w 
In the United: States there is ‘legal ee for the: licensing of per-- 
sons with these handicaps. All but ten states followed the recommendations of - 
‘the Uniform Motor Vehicle Code 2 and have s ‘statutes which | stated that the motor 


‘sibel or. rental disability, ‘would not ‘be able to operate. a ‘Tent vehicle with - 
‘safety upon the Tighwaye- a at ag” g 


‘The courts,, in conside ring conditions characte ened by sudden attacks 
ehibh could result in loss of consciousness, have placed particular” emphasis 
on the pérgon's medical history and the relative frequency with which the mo- 
-torist has ‘suffered attacks in the past. In one. case a revoked license was or- 
dered. restored. to a person who suffered: from a mild brain atrophy which had° 
‘caused a fainting incidenSwhile he. was driving. .The court noted that he had_ 
suffered only two previous ‘faihting attacks in his life. -They have:also con- at 
sidered whether the person is able to predict his moments of disability. with 
"advance warning symptoms. Also several license suspensions have been re- 

- versed-where a person, suffering from a spasmodic condition and possibly other 
“neurologic irregularities would, in the opinion of a dogtor,: always receive 
enough warning to enable him to stop. his car.,- Also there: *have been cases 
"where in the Court's opinion neurological irregularities have .not contributed 

td a traffic safety hazard because the rapeutic medication was capable of con- 

| trolling these penrotoeree: irregularities vay rican Law’ Reports, 1971). 


- ) > There. have ‘been cases where the-court has ruled that the person would 
bea ‘traffic safety: ‘hazard. One. case involved the absence of any competent 
“miedical testimony about the existence of two ) bullets remaining in the patient's 


‘head. 


=. 


_ There was some information en the education of pe rsons suffering from 
cerebrovascular and neurological conditions with most programs ‘reporting vary- 
ing degrees of success. Reynolds (1968): ‘dt scribed the difficulty,of teaching high 
school students with brain dysfunction (cerebral palsy) compared to teaching the 
orthopaedically’ handicapped of thg delicate (hemophelia). The problem. was not 
in the teaching of the''mechanical skills" but, rather, in identifying and compen~ : 
sating for the brain damage or dysfunction | which often accompanies cerebral 
palsy. Brain dysfunction or functional deficts in perceptual and mental proces- 
sing is often mentioned by persons teaching driving 'skills to the neurologically 
impaired (Hofkosh, et al., 1969; Odhner, 1975; Ramsey, ‘1975; oe 1975; 
Sipajlo, 1975; Steensma, 1975: Sullivan, et a » 1975). ; a 
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“With ‘ecard £0 hemiplegic | persons in particular, ‘the re was some dis- 


; cussion, in ‘the PUB TECURE ¢ about pee ee of peresee and motor performance” 


a hemlephese brain cacaash (Bardach, "1969; Long, : 1974; ‘Gullivany et al., 

1974)., Hofkosh;. Sipajlo, and Brody (1969) suggested that, in-patiegts ‘with mo- : 
derate brain damage, left hemiplegics | demonstrate subtle to obvious percep--— 
tion or ‘spatial relations difficulties more often than do right hemiplegics. 


. Other authors agreed but with qualifications (Diller and Weinburg, 1968; Sulli-° 


van; et al., 1975; Ramsey, 1975). - -Studying hemiplegics, Diller and. Weinberg 


ap found the. pattern of performance deficits. for both visual and auditory tasks. to, 
vary, they hypothesized, with the tisage of either ‘short’ or long-term. memiory., 


‘Diller (1969) stated that, while ‘brain damage always occurs in hemiplegia, be- a 


- havioral functioning is not always adversely affected... He felt that those who 


demonstrate ‘organic'' traits will be more likely to have more severe bercep- wee 


‘tual, cognitive and emotional problems. . Al authors agreed that each sage must” 


be evaluated individually. fg cae at as ee 


Re, 


74 re (1971): une the psychological factors, assaciated with:: 


th education of 31 patignts rated as ''difficult'! by their driving instructors, 


Fer the brain-damaged patients she noted that perceptual-motor and cogni~ 
tive problems occurred more often than. body image or emotional problems. ~ 
Left hemiplegics seemed to demonstrate cognitive difficulties in inadequate = sis 


-. visual scanning and in an inability to shift with the changing demands of the 


‘driving task (distractibility or confusion). The right hemiplegics did not ap- 
. pear to°’demonstrate impairments functionally: related to:'the driving task. Some. 


' driver education programs report téaching visual scanning procedures which - 


‘eight maneuvers which seem to be useful in the evaluation of driver plannir 


appear + to compensate for the. loss of visual field due to brain damage.» 


* The greatest difficulty as Regneids (1968) : noted; \ was the sani dtesuad 


sis of these perceptual or visual problems. Sipajlo (1969) described several | 


behind-the-wheel maneuvers which brain-damaged persons without compensa--..: : 
tory training have difficulty completing. These’included driving in clockwise 

and counterclockwise circle patterns. These ‘circles were followed by figure - ih 
Ings, - 


pe est tous and coordination. one tigure- eight r maneuver was PRepertes: ae seve eral 


ae et al. , 1974). ‘Sullivan Hse ‘daecribed in. detail < a eeat cpetees whieh ' was : 
created'to evaluate the brain-damaged person's readiness to drive. The ‘test 


takes one hour and can be administered. by a qualified occupational or physical 


therapist after a short training period. The test consisted of six separate evelur : 


. ations: physical considerations, perceptual tests,. language. tests, visual tests,” 
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reaction time and general attitude and behavior. _ Test results for 88 clients showed 
a high correlation with a behind-the -wheel evaluation administe red by the institu- 


tion's driving instructor. 


=i ae = ae ; 
: ee According: to the Epilepsy Fouhdation. tes seen in Arthur) . Little, 
1970), more. attention been paid to the licensing of epileptics than 

' . licensing of persons with any’ other diseasecincluding alcoholism: r infortun- 
atelymost studies of epileptic driving behavior do not diffe rentiate” betwee! 

: different forms, of epilepsy. : 


. “~ 
os . There are several. types (Waller, 1967; wekthictotty. Grand mal - es 
a epilepsy is both: the ‘most prevalent and the most incapacitating. In this. con- ae: oe 
dition, the pérson. ‘loses consciousness: ‘and: has convulsions. For some. in-. 
dividuals, the’ seizure may be preceded. by a ‘warning, serisation or aura. “An= 
other-+type is petit mal epilepsy which is distinguished by frequent brief losses 
of Consciousness without convulsions. This gondition is. rarely-associated 
with an aura.  ogal or. Jacksonian attacks are characterized by convulsions 
_ starting in or limited to-ohe atéa of'the body (e.g:, a leg or hand), Such’a so. | 
~« seizure may progress to involve the entire body. Psychomotor seizures in- ° | 
" yolve the temporal lobe of the-brain and are frequently associated with per~ : 
sonality changes. . ‘The attack may appear as a brief attack of insanity or a 
brief trance. Sometimes grand mal convulsions also occur. Finally, there 
_ is a variety of less prevalent. types « oe seizures fades mpyosiontcy drop oat 


; bara epilepsy). = _ we si — 


 Hierons," in 1965, cited 2 ‘pumbek of Gatordual cases in England ‘where. . 
epileptics: have caused traffic accidents. This opinion was supported By Cheatham | 
(1972) who stated that uncontrolled grand mal or petit mal epileptics were likely 

to be involved in, more than one accidént and that an stan might occur,at any 


_ time. 


cA few, more’ ‘rigorous studiés have been Heporteds In one study of. 
Joa, 255 geportéed ‘road: accidents (Hermer; etal., 1966) in Sweden from 1959- . 
* 1963, 41 accidents were caused by sudden illness of the driver. Of these 41, 
_ 10 were due to epilepsy--or one for every 4,000 accidents. Davis (1972, as’ 
seen in Epilepsy Foundation of American, . 1975) studied the driving, records .; >. 
of 77 Oklahoma licensed epileptics, He found that the male epileptics had ac= 20, 
cident rates three times higher than all other licensed drivers. . The females ae 
also-had higher accident rates but lower violation rates.” ‘Exercising ‘some 0 
statistical control in their study, Crancer and McMurray (1968) “studied the 
accident and ‘violation rates of 39, 242 Washington State medically restricted _ 
. drivers. . The group of epileptic drivers had statistically higher accident and 
-* Violation rates than all Washington's 1.6 million licensed drivers. In Cali- 
fornia, Waller (1965) compared epileptic drivers with a statistically weighted 
control group of normal drivers. The epileptics had twice the number of acci- 
dents per million miles and i. 4- times the number of violations. 
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oe a Wallet (196g) 2 studied the Stcident and violation - rate af epileptic dri- _ 
“vers P whee seizures wete less serious y Intyeys.0 occurred at A ght, were al-" 


mance) was s compared to epileptic, dcivers whose seizure Were. more serious. 
Although there was a‘trend toward fewer accidents amdng drivers who:had noce . 
_ “‘tarnal seizures, auras, or petit mal seizures, the samples were ‘small and the | 
ee * differences were, not’ statistically significant. In contrast to Studies finding * ; 
- te epileptics having higher violation rates, ° Ritter and Ritzel (1972), in West Ger- ae 
; many, found that the 546 eRheryce they studied had fewer traffic: violations | ope. 
than the gene ral public. : E 


4 ie “hoe . ee 
‘ PE 


a od ty Aceording to ‘te: ‘Epifepsy ‘Foundation of Aime vice (1 of) the’ ‘medication’! 
| ‘used 5 ‘epile ptics may ‘tduse ‘Sedation, and. by ‘itself ‘could be the cause, of acci- 
dents. Dokert (1970, East Germany) was of-the opinion that antiepiléptic drugs 
ndered driving somewhat. He felt this negative. effect was ‘increased with the. 
e of alcohol...In.a survey of 100° patients whasé epilepsy was a ‘drug resistant 
“tempoyal- -lobe type: who. had an anterior temporal lobectomy three to fen years — 
"previonsly;. ‘Falconer ‘and: ‘Taylor,’ ql 967) found. that 13 of the patients: ‘were dri-> | 
, ving motor vehicles; and: in meth opinion, 26 others could reasonablyapply. for | ole 
licenses. . € -: ; ke a 
, fo 


pt a2 
ff 


aon ‘ ‘ Sy 
| CThiere: were ghany- differing: ‘opinions Yegarding- the licensing of epilep- ek 
tics, A survey in Gréat. Britain {Phemistet,. 1961) found. a significant:number , ed 
“oftundividuals (28 or 130 surveyed), with and without licenses, who were driving” a 
and. liable for recurrent atieeks: These people drove apie Warnings from eed a 
doctor's. Co = a a 


“Imrie! S (1972) Shion: was that Seger ois have epilepsy should’ ae ba’ 
“allowed to drive if their physiciatis felt that they were unlikely to have a seizures 
_ He felt that it was not justified -to license an epileptic simiply becuase he ‘had been 
. free from a seizure for two or three years. Ina British’article, Espir ees 
.' stated that only ore year conditional licenses for private vehicles should be. 
_ granted and then renewed only: er, medical reassessment. In these casés,- 
“the applicant must provide’: weititten: statement that his pre'scribed-treatie 
will be followed régularly dnd with hte. uhderstanding that,d riving’ ‘will ‘not 
permitted if‘ greed treatment * was: discontinued, :if mediéation was om. tted,;: 
or if anothe ure occurred. In Austria, Sluga. (1968) concluded that an in- 
dividual wh. “® seizure free for 1.3 years without ‘medication (five years with 
r.2dication), could: demonstrate a normal EEG, and passed a psychiatric examin- 
ation or ps ychological a profile should be allowed to drive. - 


Balkanyi (1971) suggested that licenses be granted two years after the 
ae ‘lest seizure, -Rarisford (1972) disagreed and stated that the two-year period was 
“too severe. "Kuhl and his associates en ia nai also. In follow-up studies 


ot : 
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of, 173 patients, aio had the ‘onset ne epilepsy after the age “of 17 and history af 

- seizures: "not exceeding, five” years, ‘they concluded that the very strict rules.for | - 
‘the licensing of ‘epileptics: are inappropriate. They recommended that in certain: , 
Ay cases 3 of. entlepay.{ Athose. well tmder control, those with.a good. medical progno- >; 
casei of three. > Fhonths, without . 


years. ite ae oy 3 oo cs . c : *, 


The. ae Foundation, of An erica, (1975) seopastea: oy a review 4. 
of the literature on epilepsy and driving, that -epileptics be evaluated on an in- - ‘ 4 
diyidual basis.- They felt that licenses should be allawed upon the examining ~ - : 
io physician’ s $tatemerit tha , the driver was under: medication.and free from sei- { 
wures. Further, temporary licenses’ should -be permitted for three to'six months % 
.. withfpe rmanent- licensure after two seizure-free years. The American ‘Medical 
- Association's (1968) physician's guide recommended that epileptics could. drj ve ae 
vate motor vehicles after one seizure-free year if they. reliably took their medi- . 
cation. They recommended that epileptics should.not drive commercial or passene 
ger ‘trans port. vehicles. “Also each individual, regardless of his prognosis, erie e 
- be medically. re = -eVvaluated every’ six “months. ‘The Canadian Medical Associatio 
(1974) ) guide for: ‘physicians recommended that an epileptic: 1) who had been free ° 
from:seizures for two years, 2) who was conscientious in taking his medication; 
3) who did not have medication. side effects which impair driying; and 4) who... 
was ‘under médical; ssupery ‘ision could usually, operate. a. motor vehicle safely. ‘How- 
ever, an epileptic | should not drive a passenger ‘transport or heavy commie rcial 
vou a ois 


4 


ian 
ue 


ae 


‘Table 2 summarizes the recommendation to medical gavisany, boards _ 
‘for alterations of consciousness, Which included epilepsy (ULS.. D.H.E.W., as 
1909). ‘Group A are individyals who have not had an episode of altered con- : 
‘,sciousness for the pe ie years.’ Group B are people who have had 
an episode. of alte red consciousness in the preceding three years but not within sisi, 
the last’ year. Group C are those who have had an episade of altered conscious -~- 


ness ‘inthe’ preceding year. \ 


‘Table 2. Alterations of Consciousness and Acceptable 
Levels of. Function for Driver Licensure | ~ 


5 : ect 
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Group, Passenger Cargo “ Private Periodic ©" Limited ~~ 
: Transport _Transport ss Auto ____Reevaluation .__License_ 
A. yes = fee “yes. yes no 
B ‘no no | yes — yes no 
C no - *: no no yes yes* 
ive. ,, No cturnal eplerey and stress hypoglycemia. a 
i : ; . -54- : 7 a | . e 
iis oF = -_ : a ba : . : : , 


* 


a. vi | Madpeaing to Arthas D. Little (1970), in inet: countries ‘that required 
- fa, drive!" s license, even the possibility of.an epileptic seizure disqualified an 
Ne individual, from driving. However, a large proportion of epileptics drive any- 
way. ‘Ritter and Ritzel (1972) noted that. Eastern: European countries have, ‘strict 
: - regulations concerning epileptics while Scandinavian countries tend to issue 
.. licenses to epileptics bécause they felt that epileptics would drive even if they: 
‘are not licensed. In contrast, Denmark (Adgerballe, 1974) ‘did not altow . ‘ 
-. epileptics to drive. In East Germany, the new ‘medical guidelines required | - 
_ two years free from seizure, no signs of unsuitability for driving (medica~_ 


tion incapacities, vision or-coor ‘dination problems, ‘etc. ),.and yearly physi- eo 


cals including EEG's. Epileptics were not allowed to drive comme reial vehi- 
cles. Usaremite. 1974). © tf oo - - a « 


a. fea itn te ed Pas i 
a aarer i i a 


. 


Before the Vehicle and Driver Licensed Act of £1969 in England, a 
person ‘admitting to'ever having epilepsy was not allowed:to drive (Raffle, ee 


1971); This new law stated that a license’ ‘applicant w who is an ‘epileptic must 


satisfy these conditions: : 
‘ : 7 5. . ene 
", he shall have bea free ‘trom any epileptic attack. wiidet' ‘awake, 


ose for at least three oeere fron ‘the, date ‘When the license ; is to have 


? - "fe effects... 8: ¥. ou 7 . ee 
0 Say the mise of an applicant who tis Had pach ated whilet ableép. . 
during that period he shall have been subject t to dabei attacks since 


beforg the beginning of that aa a 


7 in ea. ‘dtiving of a vehicle by hire i in pursuance of the license’ is not 
3 likely to be a source of sain ah ‘the. oe $8 
“ae According to the Guiebec - Ministay., of ‘Tranpow (1973): 
f 
‘Pe rsoris who,. aithough aula from a type of epilepsy and whether 
they take medicatiow gr not,. have not had an attack for more than two . 
years, may usually drive a private vehicle whose maximum curb 
weight does riot exceed 6,000 founds, as long as the medication they 
take had no Madescrebhe side effects which might impair their capa 
os city to drive. ; ; 3 


“Masud and Less (1972) in studies the ‘Hiéensing practices of the at 


- noted’a trend toward conditional or restricted licenses for: aeerons affected byt 


unstable, chronic medical conditions. 
= 


S =55- : 
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+ oe " Seventéen-states: cage! laws. which ‘probibites certain epilef ic 
7 licensed. to drive (National: Committee on. Uniform,T raffic: Laws and Ordinances, 
*4975). These states’ restrictions ranged from not allowing an ‘epileptic to drive 

at all to’ ‘restricted priviledges. Usually a physician's dtatement is required 'cer- | 
tifying that the personwas under. medication and,free from seizures or under medi- 
cal supervision with two. seizure+free years prior to the. licensing: ; 


a a 
de ge F : ae a : 
= .* 


a There were. several Gea precedents concerning epileptics licensing Boe bed 
‘(American Law Reports, 1975). In one case, £1942). the court stated that. there - hes 
was common agréement that gn epileptic person would be considered incom, ear 
‘petent or unable to exercise reasonable and ordinary.control over a veliicle. - 

. This ‘statute allowed. administrative suspénsion.of @epileptic:! s license. - In a 
another: case (1956), an epileptic' s license was not ‘renewed* when it was ascer-: - 
tained, that he had one seizure within the prior two.years. ‘He was. re 
suhmit proof of two years of seizure freedom without use of medication: 

_ was also precedent from two cases (1962, [1965) where failuvé to take prescribed : 
_ medication (thereby increasing the potentiat of having a seizure) was eEpeSte 
oe fo fea coals license wre oa da és OE Bm 


ee eee eae ' 
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a mn 1970 an individual whose. cease had not been restored by an ace 
- ministrative licensing board, wasi gre rited* restoration of. his license .by the — 
~'éourt.* -Evenvthough he, hada: 20-year: history of epilepsy with at least seven ss 
‘seizures, “his accident: ‘free! thrée- «year driving record (75,000 miles) and the . ae 
a: controllability of his disease by medication was sufficient evidence for restora- 
a ‘tion of driving privileges. In 1954, a mild epileptic had his. license restored : 

* “by the court, because ‘he had warning prior to his seizures, had suffered only 

three seizures in 11 years, and because he had supportive medica] cestpay 

that he could be a asic driver if he continued his medication, ° . 


a ‘There was almost no sfberanticd specifically concerning the.. epileptic fa GO 
and driver education. Kirk. (1972) stated that’ the. need for special classes ain ee OR 

and schools for epileptics ‘was disappearing. ; ‘The. major’ teagon: for these Bpe- ee 7 

; cial Jas: ses wajs' the problem of handling* convulsions during the class.. Modern. 

lication’ had jnow made epilepsy more’ ‘controllable:. ‘Glenn {1 975) had iden- 

. ified. one! :omplication. - By state law in Ohio, epileptics must have: imsurance™ 

: before: th yi take driving lessons and must file a medical haere: every couple 


‘Diabetes ©. | ee ae Be oe 2 
- Diabetes (American Diabetes Association, '1966) is a medical condition 

in which the body cannot utilize and properly store glucose. In uncontrollable 
diabetes, diabetic, coma and/or death is possible. Diabetes often can be controlled 
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ee 7 mara (1969). ee a | gurvey. for an Egyptian degnagcriation coms - 
pany. His conclusion, based on. 100 ‘employed diabetics, ‘was: 3 that there was ‘not ae 
a Ss: tynificant incidence- of‘motor car or bus accidents. j po 
(Ww ashington, D.C. Department of Motor Vehicles, 1973)'a random: selection of. 


_ traffic records for 150. diabetics (out of 1,153 diabetic drivers) were ‘compared — oe. 


to.all D.C, ‘drivers. Diabetics who were under adequate medical manageme. ? 
had: better ‘and safer driving records. Herner, et al., (1966), reporting on 
area of Sweden, found only three incidences of accidents caused by diabetics: 


cc with hypoglycemia. This -was out of at total 42, 255 Foad accidents investigated by. ‘g 


Bolice in 1959- 1963. ee ey a ‘ 
‘th a well controlled cena sonparlng 256 diabetic apivese s with Koraal- 

. drivers in Sweden, diabetics had only 51% as many accidents and 69% as “many 

© accidents combined with serious traffic offenses (Ysander, . 1966). Later, | 

Ysander (1970). reported comparing 219 drivers “with diabetes who were not re- ~ 

quired to. have regular medical examinations to a control group (matched for ys 

‘age, sex, driving license period, and exposure). Twenty-one percent. of the » 

diabetic drivers did not drive at all because: of the disease. or ‘its, complications. 

Over a'10-year.pe riod (1955-1964) for those who did. drive,. no accidents or: i - 

- grattic violations: otcurred as a_ ‘result of the. diabetes ‘or its - treatment. : Also, : - 

_ there were fewer accidents right after the beginning ‘of the jilnesa!than there ie 

were for the total 10-year period for the diabetics. He concluded: that diabetics~ 

"did not’ constitute ani increase in traffic risk. *He suggested that the awareness of 


‘Eos ay teat 


’ the disease may. be a good, prophylactic factor from a traffic surety point of view. . 


ward Ieland, Ganada (Gampbell and Ellis, 1969), diabetics had 1.7 as many 


n 


aan Tn a sornewhat controlled study of 346 diabetic drivers on Prince Ed- 
accidents and many more convictions than age-matched non-diabetic controls. ov 
¥; SO, there were three times as’many accidents and major conviction repeat~- 4 
“ers among: diabetics. In another somewhat controlled study (Crancer and Mc- * 


Murray, 19 8), ‘over 39,000 Washington State medically restricted drivers 


ared with the State's’ 1.6 million licensed drivers. The diabetics 
“had both Highe r accident and violation rates. Waller' 84(1965) study of 2,160 


, persons with chronic medical conditions, compared with 926 other California | 


om, 


drivers, indicated that diabetics, had 78% more agcidents and 39% more viola - 
tions per million miles than the- a adjusted o céntrol BFOUP. , 


Imrie! s a 962) opinion was that diabetics are a riak Bai if hey take 


# 


insulin. With insulin take rs, there was a a problem of hypoglycemia and loss of , 


Simp - i Se ee hae 
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“‘consdiousness. If a patiént : waa ‘aubject to bes glia : ttacke, it ‘was better 
if he did not drive: Brandaleone (1963) generally agreed. TP jabetic on in- 
sulin had frequent insulin reactions, he. should not drive. In East Germany, 
oe Dokert (1970) suggested 1 that if. the diabetic is under control with insulin or an-’ 
‘ ti- -diabetic drugs,: ‘then ie should be. allowed to drive... Campbell ’and Elis °° ae 
(1 969) found in their study,’ that the type of insulin therapy | didnot seemto” ~~. 
“. hear any significance to the involvement of diabetics in any particular types > 
o Qf. gccidents,- although’ their awecidents and violation rates were higher ‘than tnt 


J) mormal Pe a ee 
Se: at ' Vow Bee : . fA 
te  ° ‘Waller: (973) felt tha diabetics should Sok he allowed to drive fox: * . 
«18 to 24 months after their last insulin ‘reaction.. ‘He also stated’ that’ complic 9 
“dations such as arterioscle. rosis and, visual changés should® ‘prevent them from °°..." 
driving unless. the associated. “conditions are mild. The American Medical _ 
Association (1968) and the Nova Scotia Medical Society. (1966) thought, that a 
medical examination should be required if a license applicant has ‘diabetes ,_ x. 
and takes ‘insulin and had not been medically, evaluated during the ‘past belay ° ee Se 
The AMA went further in its’ physicians' guide (968) to. say that a diabetic.‘ Ree os an, 
controlled by diet and a sulfonylurea drug, may. drive any motor vehicle. Per- 
_ g0ns.on insulin could drive private but not commercial vehicles,: and the un- 
. controlled diabetic ‘should not.drive at all. Raffle's (1 971) opinion was that oe ee 
diabetics ‘controlled, _by;-diet and oral. hypoglycemic agents, had a ‘small risk of. | = 
a -prolonged hypoglycemia, ~and they. should probably het be. allowed to drive. ee oe 
'busés or vehicles that carry heayy goods. Also, those who todk insulin-and_ 
._ drove with: symptoms of hypoglycemia could be, charged’ with. driving under ie eee 
influence of drugs.: The Canadian Medical Associatioy (1974) agreed: that. the: .. te We nee 
= “diabetics cont rolled~ay diet.or'diet and oral medication could drive’ ‘any rr As ORC eC 
. of motor vehicle: safely if they were under regular medical supervision. 22 A 
‘also said that those.who required insulin but who-were under good ‘control and. : - : 
“ were not subject ep aspeyi ics ies reactions, co Id drive privilge and light. gol 7 
mercial vehicles. Ri iw 24 


o 


For drivers who developed hypoglycemic | reactions they suggested no” on 
driving until this complication was under control for at. least a ‘month. They oe 
should then remain under close medical nuper sees: ’ 


= Table 3 ‘summarizes the penetaneudncod to ; Hedical advisory boards: 
enor. alterations of consciousness, which 1 included diahetic hypoglycemia, (U. S.. 
“DALE.W., bQ69)¢ > en ee 8 = 
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Table 3. Alterations of Consciousness and Acceptable 
Levels of Function for Driver Licensure 


'’ Group Passenger.“ Cargo Private - Periodic | Limited 
Transport __Auto__Reevaluation _ License. 


_Transport _ 


File. , Nocturnal epilepsy and stress hypoglycemia. 


a 
Group A are individuals who have not had an eoieude of altered con- 

sciousness for the preceding three years. Group B are people who have had. 

an episode of altered consciousness. in the preceding three years but not within 

the last year. Group C are, those who have had an episode of, altered conscious - 


ness in the preceding ae . oF 


ee 


- applicants with stable diabetes while restricting drivers who are unstab A 
number of states required diabetic drivers to submit regular. medical 1 reports-- | 
Washington, D.C., Maryland, North Carolina, and sane ‘for ee 
(Washington, D. C. aca of Motor Vehicles, 1973). 


Less and Manus (1972) reported that the trend in the U. .S. ae 


There were also two legal precedents (American Law Reports, ented 
to 1975) for restoring licenses to diabetics whose diseases were relatively con- 
trolled and who had warning symptoms prior to insulin reactions. However, if 
an individual was subject and likely to lose consciousness from a medieal condi- 
tion, he might be chargce with negligence (Corpus Juris Secundum, 1975). 


é 


2 ts Narcoleps r 


Most narcoleptics go undiagnosed; itis a fairly common siadeaes (Yoss 
’ and Daly, 1963). Waller (1973) disputed this. Yoss and Daly described the nar- 
&.° coleptic tetrad: 1) excessive Sieepiness (narcolepsy proper), 2) cataplexy--mus- 
: ** ocular weakness induced by & notion, 3) sleep paralysis or attacks of transient 
- inability to move in the stag between arousal and sleep, 4) hypnagogic hallu- - 
cinations--during drowsy state. They found that 25% of their large number of 
‘patients had symptom 1; 64% had 2; 28% had 3; 30% had 4; and only 14% had all. 
symptoms. There was an effective drug treatment ‘that usually kept the condi- 


A ‘tion under control. In questioning 100 narcoleptic drivers Yoss and Daly found: 


FP, 
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. ~ Ninety - eight admitted siiaoaee of d ; aesunes or actual sleep 
while driving, ‘ 


7 22h t. t 
; ie. -F 4 : - : : 
we 


, Sead : Pourtesn admitted one to six accidents as a direct result of. 
‘ senting we case 


Seventeen came. close to se rious accidents when they fell asleep 
; and ran off ¢ he road. 


_.. Many uliens to the side of the road and slept or walked around 
'.- to wake up. 


Since there is drug brestaeut that usually keeps the” “condition under control, . ee 
they concluded that narcoleptics could drive when their treatment is effective. If (4 
the patient stops treatment, they recommended that he should stop driving for two lel 
years and resume Shave if there were no more A ee cos ns 


Bartels and icaseclonty, (1965) cofandved 115 diving narcoleptic 
patients with a normal acone (105) matched for sex and age. “They found: roe 
Séventy- seven percent of the narcoleptics suffered from undue 
4 irowsiness while driving and ony an of the normale admitted , 
. drowsiness. 


Forty-two, percent of the narcoleptics had fallen asleep while dri-~ ws 

ving as compared to 7% © the normals. 4, ae 
Be 

Only 0.9% of the beimale had an accident asa result of falling 

asleep while drivinz, while 1M of the  navcoleptics had. 


Fifty pe rcent, of the nm oleptics “avoid ee 


Yoss. (1 969) reported that he. had developed a test to measure the five - 
stages of wakefulness: His ten- minute test was based upon studying the pupils! 


- diameter and eyelid behavior in over 200 persons. The test has been able. to 


discriminate between acknowledged: ‘unsafe sleepy drivers and gafe drivers. apie 
- In regard to ieeheiags Ransford (1972) seported that more research 
was needed on narcolepsy before licensing guidelines could. be made; Balkanyi (1971, 


_ West Gerrnany) stated that it was difficult to diagnose a narcoleptic. Waller: (1973) 


felt that a narcoleptic should. have his license restricted <erOns. guidelines similat 


to those used for epilepsy. oe 


a: 
a 


* The narcoleptic soaia dive if he: has | not had an attack for mare: than = 

“two years, whether. he was taking medicine ornot. If he is taking medicine, _ 
no undesirable side effects are allowed (Nova Scotia. Medical Society, 1965; 
Quebec Ministry of Transport, 1973). According to the Canadian Medical 

' Association (1974), narcoleptics should. not “drive until they are ‘free from at- . 
tacks for three months and are experiencing no side effects, They. then can 
drive aly private vehicles. The new. y. medical guidelines from Raat Gi¢rmany 


ele if the igen Hee ‘Geen siceesetully treated: and no fiadicine is. pécbpary. a 
However, EEG examinations have to be made Lever, six manhae 


we ‘able 4 summarizes the, ceeoemiendation to aeedieal advieésy" boards: 
: for: alte rations of consciousness, . ‘which would include Han cOlspey epee 


ay Alterations of Conscivi:-ness and Acceptable 
Levels of Functiap for: Driver Licensure 


Passenger Cargo . . Private. Pe riodic . Limited 
Transport ‘Autos Reevaluation License 


“és : Nocturnal epilepsy and stress hypoglycemia, 


. Group A are individuals who have not bad an  apldede of giteved con-''? 
- sciousness for the preceding three years. Group B are people :who have had 
.an.episode of altered consciousness in the preceding three years but not within 


«thé ‘Yast. year. Group C are those who have had an episode | of altered conscious ~ 
ness” ‘in the preceding year, ; 


TT re were legal pepegc that siee oaks a driver who alls s asleep 


-cundum upde ted to 1975). He would be considered negligent sither in allowing 
i to fall asleep or in EOatsnung: to drive while in danger of falling aelecp: 


B Vestigo ee ie rr . 7 


“The re were only four reported cases of palenes with vertigo being in- 
saccidents caused by this condition. Norman (1960) stated that in the’ 
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vaste! ve apo in which the driver rs became unconscious and were involved in 
an accident. Mozes (1 967) reported two cases of automobile drivers causing 


accidents who had subclavian steal syndreme which produced true vertigo. 


There were several expert opinions on vertigo and licensing. Imrie | 
(1962) stated that people-who suffer from labyrinth impairments with attacks 
of vertigo and blackouts should:not drive. Hartmann (1971) reported that the 
new Swiss regulation recommended no driving for people who ] jerious — 
diseases of the inner or middle ear. People with Menie re! ctf 0 
suffer from vertigo without warning should not drive until tre 
_ ‘trolled such attacks (Nova Scotia Medical Society, 1965;.A fie 
Association, 1968; Canacdi=» Medical Association, 1974)" -Fur far, . Sndtviduals a 
with any acute’ labyrinthiv.. or, positional vertigo should be advisdd not to drive, ; 
any type of vehicle until their condition has subsided oF responded to treatment 


(Canadian Medical, Association, ee) 7 . - coe “s 


aa 


‘Cardiovascular and. Circulato “Diseases. 


ae ? 


‘There are many types of diseases related te ‘the, near andAhe. cir nei at 
tory system. The literature concerned with driving behavior and.driver licen-,. 
sing was not. consistent in its treatment of these. distases., The literature, con-" *°,., 
sidered such diagnostic categories as arteriosclerosis, . Ly pertension, cardiac . 

arrhythmias congestive heart failure, congenital: -heart disease;. Raynaud's 
phenomenon, “and others (Waller, 1973). Héart and circulatory problems: be - : 
come more prevalent with increased age presenting an added concern for peo- . 
ple in the traffic safety field (American Medical Association, ‘1974). a [ . on 


‘Baroody (1970) mentioned several conditions which can an the dri- ‘ 
ving of patients with cardiac problems. Exposure to cold can induce angina in 
some patients. with coronary atherosclerosis and coronary insufficiency. Pa- : 4 4 
‘tients with Raynaud's phenomenon may, »velop blanching and cyanosis of the 8 
hands and fingers. An-excessively hot environment can also cause increased : 
stress Or, difficulty in bady tempe rature. regulation! for: people with cardiovas~ 
cular disease. Simply a sudden-turning of fhe" head and’neck can affect the ca- 
rotid or vertebrobasilar systerns and may citdee vertigo. Mild pre-existing ver- 
tigo can be aggravated by sudden distortion of the visual image --such as wind- 
‘shield distortion. Patients with Stokes -Adams syndrome, borderline congestive 
heart failufe, and severe disease involving the vasila carotid artery systems 
should exercise ceuon: in driving since they are suscqphibte to alterations of 


cons ciousness. 
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 Brandaleone (1963) recommended that people with aortic stenosis, 

congestive heart failure, carotid. sinus syndrome, *Stokes-Adams, syndrome, 
or any other cardiac condition which might Suddenly ‘incapacitate them should 
not drive. Cheetham (1974), reporting in South Africa, stated that certain in- 
_ dividuals are more likely to be involved in accidents:.:They are those who are 

likely to have a heart attack at any time*without warning, especially under 
duress and fatigue or those who suffer from severe hypertension and who have 
a great deal of internalized hostility and aggression. © t 


Several articles have reported studies of the cardiac stress under 
various driving conditions. . Hoffman (1963), in Germany, reported that,.in 
general, data suggested that a myocardial infarction can be provoked by the . 
stress connected with the operation of a vehicle if the coronary arteries have 
suffered previous damage. This could cause accidents... To verify this, Hoff- 
man (1963) analyzed the blood circulation changes indifferent traffic situations 


changes while driving. 
mature contractions, and ventri 


a Ss atudtes. 
_ They studied, continuously, five normotensive subjects, five hypertensiv pices a 
- jects, and five people with angina pectoris, who were either hypertensive or-- 
mormotensive for 24 hours®’ ' Observations were made of direct arte rial pressure 
and a eee e during 30 separate driving episodes. In all but gne subject, 
apart from variable changes in the heart :ra z_no significant arrhythmias or 
$-T segment ‘changes were observéd. The drterial pressure remained relatively 
‘stable for all persons, and there was no. significant diffe rence between levels of 
blood pressure at the beginning and end of a journey. There were short periods 
- of raised arterial pressure during driving related to episodes such as overtaking, . 
but these quickly returned to baseline levels.. Kellerman et al. (1971) generally 
_ supported these data in their research. They found coronary patients were capable 
of energy expenditures at over twice the levels calculated as being needed for 
motor vehicle driving in the city during peak traffic. . . & 
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“He cautioned on comparison between studies: 


account the causes of sudden illness, cardiovasfular diseases predominate. . { 

the research samples are usually 
heterogeneous; the studies do not have adequate Control groups; evaluation of re- 
sults/af studies from different countries were nét comparable because they have 

» diffe rent health requirements for licensing. In support of Ysander's major point © 
n erning the prevalence of sudden cardiovascular illness. causing accidents, 
Herner et al. (1966) found only 10 of 42, 255 road. accidents to be, caused by car- 
diovascular problems. (myocardial. infarction--7; arteriosclerotic or rheumatic 
Beats disease with Stokes- -Adams Byadrornens3)s 


! 


Vesnder ( 966). studied 612. drivers with chranic diseases in eden, 
He found that those with ‘cardiovagcular’disease had mény fewer accidents than ae 
the normal control group. In Washington, D.C., it was found that ‘drivéts with | 
coronary heart disease had better driving records than average. The hype rter- 
‘sion group had poorer records (Washington,.D.C. Department of Motor Vehicles, 
1973). Crancer and McMurrary (1968), in the State of Washington, found that 
persons with heart disease had Slightly higher accident rates (but not statistically 
Significant), when compared t@ the unrestricted driving population in the state. 
‘The heart group did have fewer violations. In studying the driving records of 
drivers with<cardiovascular disease, Crancer and Quiring (1968) matched them 
for sex and age with a control group. The heart group had a higher violation 
rate but an accident rate equal to the normal driver. Waller's 1965 study in 
California reported the drivers with cardiovascular disease as having 1.6 times 
the number of accidents. and 1.3 times the number of violations than Sapeetes: 


On the basis of medical records of 600 penuene with, ivouialoey. illness, 
Hartmann (1965), in Switzerland, came to the following conclusions; ae. 
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wow, : ss tie Ai ban, 


os een heart valve defects” and heart deformities --for people 


(RB es ' who have mitral or aorta valve defects there is an increased possi- 
: - bility of circulatory insufficiency or acute heart crisis. In the study 


‘these people drove as well as normal drivers. 
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ke 


Angina pectoris_and infarcts--for these persons there is a possi- “ 


bility of,seizure or acute heart syncope. : Information was incon- 
clusive about their driving ability. } 


Vascular disease--the driving performance was good for those 
with slightly elevated blood pressure, : 


yo 
Sr 
| 
| 
1 
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is F 
” ad 
SAT rteriosclerosi “this can cause various. conditions which affect 
‘driving ability. . ) o ba 


; st comparal 


~ 8 


ted groups of drivers with ns / 
apenas heart disease, and other heart dis- 
eases and. compared them to non- “stricted « “rivers matched for age, sex, and , va 
city of residence. The arte esi ae and ‘ne hypertensive disease groups © i - 
. were found to have significantly higher 2ccident rates than non-restricted dri=+ _._ 
vers. The rheumatic and other heart disease groups had the same number of © . 


accidents } the non- restricted group. . The violation rates for all groups were 


A number of studies were based-on autopsies of drivers who die at » 
wheel. Of 225 single motor vehicle fatalities in an Ohio. county, 57 were classi- 
fied by autopsy. as*natural deaths (Gerber et,al. 1962). Fifty-three of the 57 
died of cardiovascular disease (43 were due.to myocardial infarction). Peter- 
son and Petty (1962) ) reported on the.autopsies’ of 237 driver. fatalities for all _ 
causes in Maryland. , Eighty - one drivers died of natural causes; of these 81, 

36 were involved in accidents.. Ninety-nine percent of all natural deaths were 
due to cardiovascular disease. About 50% of these drivers had known that they , 


had symptoms prior to their deaths. Hartmann (1966) reported that of 86 cases 


. of death ‘at the wheel, 80 werd:due to heart failure. Coronary sclerotic heart 

disease was the most-frequent cause of death. In a study (West et al., 1968) of 

1,026 drivers who died within 15 minutes” of their accidents'in California, 15% 
ied of natural causes at the wheel. Of these 155 drivers, 94% died of heart* 


‘a disease --the primary cause was arteriosclerosis (86%), with rheumatic heart 


_ disease accdunting for 5%. Baker and Spitz (1 970) found in an investigation of 

‘591 collisions involving fatalities to drivers or pedestrians that none of the 
collisions were related to natural causes. Post-mortems. were performed. on” : 
102 driver deaths in Australia.(Hassack, 1974). Eleven died of natural causes, d 
and all were related to heart problems. In five cases,,the drivers were able ~~ 

to stop the car and:avoid being in an atcident before they died. In the others, , ere 
a only one case resulted in an accident with another vehicle. 


- Of 47 race rs dying of natural causes ait the ‘Wheel, 87% died of heart | 
disease (DiMaio, 1969). “This was due primarily to occlusive coronary arter- 
igsclerosis. Twenty of these drivers knew they hdd heart disease. In Sweden 
(1 967), Voight reported that most people dying of natural causes while driving 
died 8f arteriosclerotic cardiac heart disease. Ina study of 1, 348 instances . 
of death due to. coronary heart disease for people under 65 years of age, Myer-' 
- berg and Davis (1 202): found that 71 ~ while driving. _ 
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' There are Studies which Aiscues the problems associated with pace- 
makers and driving.  Edhag (1969) found that of 52 pacemaker patients with 
; driver licenses, 26 drove a car, and 14-of these drove at least five times a 
“week. ° Three needed a driver's license to pursue ‘their occupations, Of those 
not driving, several had been spacaan anes not to drive by a physician. ‘No 
' patients reported accidents associated ‘with the pacemaker. Sowton (1972) re- 


pacemaker. None of the 516 persons reported suffering from sudden attacks 
of giddiness or fainting. Heinz et al. (1969), inthe study of the driving be- 
havior of 27 cardiac pacemaker patients, found that they decreased their dri-. <. 
ving exposure 36% after pacemaker installation. In this German study, the : 
patients reported five minor accidents in the year following implantation. There 
were also some problems associated with electromagnetic inte rferences with the 
pacemakers due to ceftain auto ignition systems. Crancer and O'Neall (1970) 
compared’44 licensed pacemaker drivers with two matched groups of drivers, 
éne group with heart disease and one group of non-restricted drivers. They — 
found no significant difference between the groups for either accidents’or viola- 
tions. ot a , ae ee 
; Raffle (1971) reported that people with cardiac pacemakers should be * * 
-@plowed to drive but should-not ‘be, permitted to drive a vehicle with heavy goods 
“pt for public service. Ransford (1972) said that people with pacemakers can 
drive one month after their operation if they are seeing a physician once every 
three months. The Driver Licensing Guidelines for Medical Advisory Board 
(USDHEW, 1969) and the Canadian Medical Association (1974) were in general 
agreement with Ransford. a 


« Sowton (1972) reported on the licensing practices for people with car- 
(aise pacernake rs. In England, ‘Wales and Scotland there was confusion with differ- 
lent licehsing authorities adopting different views.. Some patients have their, licen- 
ses revoked and some were adlowed te drive. In the English guidelines reperted by | 
Raffle (1971), pacemaker patients,,as the pacemakers become more feliable, ~ 
will be allowed to drive private vehicles. , The licensing situation in'the U.S. 
diffdred frem state to state; generally there was no ohjection to driving with a 
pacemaker as long as the physician's certificate said the pacemaker functions 
normally, and the patient cqntinued under medical supervision (Sowton, 1972). 
‘In Australia, Hungary, Ireland, Japan; West Germany, East Germany, Pojand, 
Belgium, Holland and France, pacemaker patients were allowed to-drive pri- 
vaté vehicles as long as they receive support from their physicians. They were 
“ usually not allowed to drive commercial vehicles. oe w , 
a ae , : 
- Individual with pacemakers should-not drive’ Cargo or passenger trans-— 
port vehicles (USDHEW, 1969). Brandaleone (1974) reported that the Induétrial <2 
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Medical Association believed. that a is sa with a.pacemaker | shouls not be per- ~ 
ie mitted to-drive a commercial venicle} however, civilian drivers with 1 pacemakers: : 
shoutd be evaluated individually. 


2 


waa - “While. the non-professional driver had the choice of not driving when he 
aS does’ not feel well, professional drivers (taxi, truck, bus, etc.) usually did not 
4 2 have ‘this choice; therefore, persons with cardiac problems should not be licen- 
“sed as profesSional drivers (Hartmann, 1965), Raffle (1958) reported that. 26% 
of all bus drivers released from further work in a London bus company for medi=~_ 
_cal reasons. were rejected because of cardiovascular disorders. Levey et al. 
(1963) reported an accident caused by the heart attack of a bus driver who had 
previously had an attack but who appeared to have ‘recovered. Trapnell and 
Goff (1963) reported that five out of 35 commercial drivers who had one heart 
attack had additional heart attacks, butnone caused accidents. Norman (1 960) 
: reported tha, during 1949-1959 the London Transport employed an average of © 
20, 000: dfi¥ 's\per year, During this time, there were (14 cases where drivers 
_ lost consciousness due to coronary infarction. ‘ 


7 ‘The re was not much information concerning the effect of rugs used 

~’ with coronary and circulatory diseases and driving behavior. ' -Braadaleone! S 
(1958) opinion was that antihypertensive drugs can be dange fous fo: -dviving be- . 
cause of their sedative and hypotensive effects. Dokert (1970): reported that ~— 
anticoagulants. seemed to have no effect on driving. Baroody (1970) reported 
that drugs — for the control of heart disease could be a page ae 

“4... There were several personal opinions and committee recommenda ~ 
‘tidns for licensing of persons with cardiovascular disease. Somerville (1962) 
pte sented his opinion: persons suffe ring from fainting attacks, especially 

: Stokes-Adams attacks, fainting from vaso-vagal attacks, aortic stenosis, and 
carotid’ dinus “Sensitivity should‘not be allowed to drive. In uncomplicated cases 
‘of angina or coronary thrombosis, persons should be allowed to drive private 


vehicles. 


* 


Imrie (1962) made the following recon Ve s#Bhaations ze not allowing 


- driving in cardiac cases when: 


re e . : 
_ There was doubt of fitness todrive. , 
‘Electrocardiographic changes persifs 


There was recurring angina pectoris. ° 

aoe "yg 

. ' 
é 


~ There was aortig. regurgitation. 


Sy 


|. There was aortic sténosis: 9", - Oe gs 
Hype ertension was complicated by other conditions. | 


-Balkanyi (1971) reported an expert's viewpoint from West Germany. 
People with,: carotid sinus hypotention could drive but they should‘use side _ 


mirrors... Severe hypertension was a problem in driving because of the poten-.” . 


‘time to prevent accidents if they ha 


tial for syncope. People with angi aN ons drive.since they gene rally: have 
an acute heart attack, a 


; Ransford (1972) pega another opinion from Canada. He reported . 
that Congenital heart defects were.a problem in driving. if there are resultant 
pe rformance deficiencies. People efee have mild or ‘infrequent angina could 
be allowed todrive. If a person has angina at rest or if it was provoked: by fhe 
effort fequired. to maneuver a vehicle, he should not be licensed. Hyperten- 
sion” was ony a Problem if there were complications, oo — 

“i There were a . number of guides to the licensing of people with cardid= x 
vascular and circulatory handicaps (Nova Scotia Medical Society, 1965; OSDHEW, 
1969: American Medical Association, ,1959; Raffle, 1971; Quebec Ministry of 
Transport, 1973; Canadian Medical Association). They represented consider- 
able attempts to’ suggest the appropriatené3s of licensing of an individual with 


a very complex disease. _Because of the technical,content of these guides;: ‘ab- 


stracting them might prevent the communication of much nglevant information. 
As a necessity, therefore, the pertinent sections of four eiere are presented 


in Appendix A. v 


£ 


Hartmann (1965 ve 1971) reported that the new y guidelines in Switzer! ~ 


land excluded from driving only those with severe cardiac problems, serious | 
vascular problems and severe blood pressure problems, The Industrial Medi- 
cal Association (1966) made the point that in evaluating a person.for commer- 
ue driving, it was necessary also to consider whether he was capante of doing 
the work associated with his driving. £ 


' The Uniform Vehicle Gods stated that a person who has been suffering 
from a phy sé‘ cay disability and who has not been restored to Sor Eerene? may be 
disqualified ¥rdm having a driver's license. It also stated jthat When the cornmis- 
sion had good cause to believe t, at a person witha physical disability could not 
operate a motor vehicle safely, this person could be disqualified from having a 


license. Forty-one states have statutes comparable with these statements (Na- 


.tional Committee on Uniform Traffic Laws and Ordinantes, ae and updated to — 


1975). 


eine Gmencak Law Recokes, 1971). Th 4 a 19 5 case, the suspension ofa 
woman's license was sustained; she suffered frony arteriosclerosis and hyper- 
tehsion as well as a stroke which left her. left leg and arm partly paralyzed oe 
‘Public safety prevailed over her. private right to aeaves 


“10. Musculoskeletal Handicaps 
i gecesians of musculoskeletal seelienss oan ineioded the related co- 
ordination problems associated with brain damage. ' A partial list of the condi-. 
tions treated‘in this section includes: amputees, poliomyelitis, paraplegia,\. 
: ‘hemiplegia, spinal cord disorders, muscular,dystrophy, multiple sclerosis, 
- spina a congenital deformity, and arthritis. , 
A number of articles (Frieden et al., 1969; DeLateur and Lehmann, | 
1969; Rehabilitation Record, 1972) discussed cases of persqns with severe 
hysical disability (e. g ; hemicorporectomy, severe quadriplegia) who have been 
neh to learn to drive and apparently to drive safely, The indirect teporting of - 
similar experience was /Seeén in descriptions of special driver education ptograms. 
This ranged frotn simple reporting of successful (licensed) driver education 
graduates. (Berner, 1968; Match and Miller, 1969; Mathias, 1972; Steensma, -_ 
_ 1975) to reports of* driver licensure success or failure for mere defined mus - 

. -culoskeletal diagnéstic categories (e. g., orthopaedic, cerebral palsy, delicate-- 
") “Reynolds, 1968; traumatic paraplegic/quadriplegia, post-polio paraplegia/quad- 
riplegia;, spina bifida, osteogenesis-~Urie, 1975). An-acknowledged expert in 

the field). Jiri Sipajlo (1975), reported a large number of severe quadriplegic 

, and hemiplegic clients who, with intensive individual instruction, were able to — 
obtain New York State driver's licenses and drive. in New York Gity. ° Unifor #* . 
tunately, no follow-up data on the driving behavior of persons-from these pro- 
grams’ were available. It is difficult to obtain’ such information because of; the °. 
expense involved in reaching a significant sample aiter several years Of driving 


exposure. 


. There have been a number of empirical studies, Ina survey of \, 
selected physically handicapped drivers, Mach (1971), in West Getmany, deter= * 

.. mained that. 95. were. to drive safely with only appropriate changes in ‘the au- 
~tomobile.’ Using a-simulator and 45 college-age subjects, Johnson and Lauer. 
(1937) tested an induced driving handicap, that of using only one arm. It’was 
found that "errors" were not related to one-handed driving. (It was found that 
a person using one arm drives about’ ‘8% slower. The authors suggested that this’ 
wa's compensatory behavior because they found little loss in ‘manipulative effi- 
ciency due to the use of one arm only. In Denmark, Bogh and Poulsen (as seen 
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In an. ‘often cited. similater scaly McFarland et al. (1968) studied the 
. physical components. of steering and braking for 20 non-impaired ponécom-. 
‘mercial drivery, att -impaired commercial drivers, and 60 amputees> a 
McFarland report that there was no evidence from the study that ortho- \ 
_.paedically impaired persons (unilateral handicap) who were able to\pass con- 
ventional driver licensing: road tests, performed any more poorly on tracking» 
or braking tasks than did the other participants in the study. He did mention | 
that the experimental task conditions we re simple (subjects. were not required r 
‘to time-share their extremities. between tio tasks). He also noted. that a high ° 
percentage of these amputees had. Bee E oo era problegns and, theres | 
fore, suggested that psychological screening? fére licensing mpignt be amber ' 
tant. 
r : . 
ae Aw Un a. large but not well controlled study (age,- sexe pay exposure ‘com- 
plications), Crancer and McMurray (1968) investigated the accident and, viola- . 
tion tes of Washington State medically restpicted drivers. . ‘Theftound that. — 
the group witk stablized physical handicaps a amputees, and 
‘certain visual defects) had statistically higher accident ra RS. ' Ina 80 newhat 
controlled investigation, the Washington, D.C. DMV. f6i thee Pan eke 
randomly selectgd group ‘of 50 orthopaedically “handicamgee ~d 
dent rate no pECeter: than the accident rate. for: the ave rage’, ef 
driver. 


Yoonder (1966) eee 494 disabled diye rs, thet siajority of which 
had a loss of function in the legs usually, due to either amputation on pgoliomye-"" ie 
litis. Using a contrel group matched for sex, age and license -holding pe riod.” 
but with shorter exposure 'to traffic, he found that the dishbled drivers, asa’ 
group, hadfewer,accidents.. He did suggest, however, that disabled drivers- 
’ with a loss of. function onthe right side had a somewhat greater percentage ma 
accidents than ‘aid other handicapped drivers within the group. Dreyer (| 
ina study for the State of California DMV, studied the accident rates of Aehe 
handicapped drivers (drivers with license restrictions requiring hand controls, 
steering knobs, and artificial legs). Ina comparison witha randomly selected | - 
group of 1,237 normal drivers, who were more likely to be male, single and » 
older, he found that the handicapped group had a similar involvement in total 
accidents and a lesser number ofc onvictions than ae the normal] driver. Dreyer 


are 


a Soe = oa0 > — : ; se 


= ont ae a Ae ae 
did not, Tesceen have any, control tow: exposure, -In 1974, Hymen surveyed:,, «. , 


ep 


> the 663 hand-control drivers: in Washingtoh State. She found no differendes in 


A accident | ‘Or: violation rates between hand- -control or normal, drivers. ° a ae 


"Nume rous guides ote Jicensing examination goddelines for the ‘handi- 
capped group under discussion (Nova Scotia: Committee on /Traffic Accidents, 
1965; American Medical Association, 1968; USDHEW, Public: Health Service, ; 
1969; Hartmann, 1971; Waller, 1973; Quebec Department of Tran®bort, 1973; | 

_ ;, Canadian Medical-Association, 1974; Koschlig--East Germany, 1974). The | 

-_ most recent Physician's Guide for. Determining Driver Limitation was payiene? 
. by the Committee on Medical Aspects of Automotive Safety of the Ame rican." 

- Medical Association in 1968. They noted that all pr onsetc impairments must 
-be carefully evaluated on an individual basis. They stated that the client must 
‘generally have sufficient strength to turn the Steering wheel, apply! the brakes, |. 
reach the controls either by mechanical attachments or by appropriate prosthe - + 
tic ‘dkyices. Spetific information was provided for five body regions: ‘head and 
neck, the thoracic region of the spine, the | lumbar region of the apne, the UPPe® 
ext rapiities, and the lower extremities. ° 


’ %. ; 
. oe They (AMA, 1968) stated that even significant, reet¥iction’ in  newd and ‘peck | 
movement was compatible with the safe operation of private vehicles because me~. : 
chanical aids were available which could compensate for -this type. of impairment. 
Spectal cases which contfaindicate driving are: clients wearing neck casts 
_ OF braces’ wate peverely Pestrict movem@gnt and clients with spastic torticollis. .; 
\ . “Clients with disabling conditions of the thoracle region of the spine were 
generally adviseq.agginst driving a commercial vehicle. Those with arthritis, if . 
associated with unusual or painful restrictions of motion or respiration excursions 
usually should be advised not to drive.’ However, individualg with the proper com- 
pensating devices could drive. Clients with’ interscapular pdin causing restric- 
, tion of motitn in-the shoulder joint and increased vulnerability to gl ee should 
be advised not to drive until they recover. =. ., 8 4 


} an aan Persons with severe casés of scoliosis ee painful arthri-' 
tis should be advised not to drive: Persons wearing braces should be evaluated 
on their ability to manipulate a motor vehicle. safely. * Thosé with extensions un- 
der the arms. which could interfere with circulation are usually unable to drive. 


=, safel : : yes 
y- . me j . oo e® 


_ Persons with osteoporosis should be warned that they may need bucket- 
typé seating and other restraints. Patients with myeloma of ribs and spine should 
also be advised to use_proper supports and restraints. _ Z 


-/l- 


at 


According t to this guide, the lumbar region of the spine iuouid be normal 
for drivers of commercial vehicles, but lumbar abnormality does not ng : 
sarily incapacitate | an individual and preclude safe operation of a priva 
‘cle. Persons with lumbar deformities, stiffness, and neuromtuscular de: 
fromm cord to nerve root defécts should restrict their driving. H@Wever, fhany 
persons with arthritis, osteoporosis, congenital anornalies, and scoliosis could 
drive with the aid of power steering, power brakes, and automatic one anes 
Persons with herniated lumbar discs should not. drive while in severe pain. 


® 


— Normal functioning of the- upper. extremities: was vecomiendad for dri- 
vers of passenger transport and commercial vehicles. Persons with one goc 

arm could operate a private “vehicle that h4s automatic transmission, power 
steering, and.a wheel button. A person with one arm and one leg. can drive 

but may require the balancing effects of proper prostheses. The strength of a 
the hands was of haste: importance, although prosthetic devices may be cee 
, table. oe a 


Normal functioning of the lower extremities probably was necessary - 
for drivers of commercial vehicles, but with good arms the absence of both 
legs may not. preverk the safe driving of a Priyate vehicle if proper prostheses 


“and controls are used. : a 


iS 


‘This Guide also included a ‘number of caved disorders or disease aA . 
esses under the topic of musculoskeletal since they impact on muscular con- 
ftrol or coordination. Those listed were: paralysis agitans, poliomyelitis, 

& he. reditary chronic progre ssive chorea with mental deterioration, multiple 

erosis, hereditary sclerosis, sy.ringomyelia, muscular dystrophy, cerebral 
isy,: myasthenia gravis,.tumors of the brain and. spinal cord, amyotrophic 

late ral sclerosis, posf-traumatic syndromes, and intracranial suppurative os 
processes which may affect muscular control and coordination. The Committee . 
then described four specific disorder's which could cause ee 


: wn Gerebral palsy: Clients sitfe ring from this disease should be 
+ 
evaluated according to the degree of their spasticity providing 
, there are no severe neurological complications. 


Pseudohype rtrophic progressive insular: dystrophy: Since 
this was a ‘progressive ‘disease, clients needed frequent evalu- 


ations. . : ‘ : . ; ; ‘ , 


“Rheumatoid arthritis: Clients may: require adaptive devices in 
“order to drive safely. ae. Tn . 
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Pe ees 2 Rheumatoid sporid ylit Ca These cliente may. haye 
in ge ge = “motion in entiré ‘spine and peripheral joints as. ye as a rig ral" 
: ‘weakness which may contraindicgte —— driving. 2, - eon 
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=e 


gigiiersl the Committee recommended thatdit was ; the. piieicina'a: responsi~ , 
_ bility to recommend that a client with a progressive diseage discontinue dri- 
ving when the: acer reaches: a a wens! aed may: “becorne unsafe. 


= In 1969, a Public Health Se» nvice. | of. the USDHEW gaceuten: a Bro : 
cedure for evaluating fuiictional musculoskeletal pe rformance. Table 5 and ge 
the Flext section have Been taken $rorn t their publ 
: aes ‘ oo ah » * . ‘ = oy a, ‘ ’ 
Moe * Oe as Table 5. “Motor Power and Accep evel - at ie : 
PE ae Be of Function for Driver Licen ae 7 


Pagsenger Private ’ Periodic.’ 


G roup ; 


Transport Auto _ Reevaluation S 
Aol. yes ‘. yes yes. | - “nO 2 9 He. by 
Boo» | nO- no oo yeS 8 eS ww 8 nO 
“Go Fs a, ‘no. ° (Individual -. -. yes’ . yes 
; , ; os consideration) - a ve 
Peg Meg ig "Motor Powe? Requirements oa ; ‘ : 


; a ce 
-..  . The mus cles of the right owen. extremity and both upper extremi- 
ties-are the: one s, mio st commonly called on to. perform the: tasks of driving. The 


testing of these: muscles was based on two factors: the’ force. of gravity and the 


resistance applied by the examining physician to the muscle group being tested. 


| - The dete rmination of mus. oh strength should be based‘ ‘On: th | physician’ s. inter- 


a yea a> to whether the 


oe is: 


vad Norinal: -Compléte Tange of motion Against: gr vity with full resis~ 


“Good-- Complete range of motion against gray ity with,sorme resis - 
es, oS we : 
tance., : ’ a: - 4 
a <r? ae ; _ ® I° 
ete E airs -Complete. range of motion against gravity without resistance. 
so. . J+. Boor--Complete range of motion with gravity eliminated. 
Oe : Sg . “ F ’ aero - oo coe \ 
a é- ; é : 
® -* a = : one F ¥ 
es 2 ee Pe, oe a 4 cep 
. +a . . : 7 . 7 we XI ie an 7 ye Pe :* 
og. ; -@ : . ; ry : os be. 8 _ _ eo 


I ‘ cue, no 2 joa motion. 
+ 
Ze r0~-No ) evidence of contractility. . ; 
Normal: rnuscle power s was tested at all of the followirig joints: 


Right ankle € dorsi guid plahtor flexion. TS je: 


Right knee. extension. ee ee - : oy : 


Tage 


a a ‘Grip--both hands. 


“eee wrists --exténsion pie flexion. 


_ Both elbows --extension and flexion. | : - 4 3 m 4 
. | And atl least good ‘muscle power | in flexion ‘of ihe right knee. | nas 
oe | Growp Bi « oe fs a . 
ia a Muscle power classified as good or better at aes one or m : - 
the folowing joints: ; a ; 2 
f 7 ; a ‘eet . . ; 
: Right ankle dorsi and plantor f flexion. - . : oe . oe ¥ 
= nee >, i, 


“Right knecextension.. ~ 3 a 
os 5 a4 : : é 
: vos ; F ; nine, 
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1. Ep flexion and\extension, * | a 2 
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i ae elb< nee centensiont tf flexion. ae oo 7 7 
ne es at. tleget faie muscle power i in abs x<i/on of the right ingec = : 
ms bs © . ‘ bs es 
roy ” no . 4 . ; .. 
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e ; . * ; * - : # 7 
a8 oe... Pair muscle} power at any’ one. ‘or more of, te follajring joints. ag’ j 
oe ae irt- Group A and Bre . » 3 : ; ; 
a “And Pe? or yore efisbcté power, i in 1 flexion « t the. right knees a ye 
€ "Active Range. of Motion ‘of Joints ; ; he eee Oe ee ts 
oe is i x * a ‘Rieay with eudivelent 3 moter powe ra driver must have’ adequate 
Be 1 bility of the joints. that are important’to the safe’ ope ration- of a motor vehi- 
an Khe wide variety Of models, makes and design years rake it impossible a 
- i sralize on the degree ‘of Joint motion hecesga ry for any{single motor: ve~ . N 4 
ay hicle.: “In some cases;"a driver" ry clicense* applicant may compensate uhusually awe 


at: ‘well fof his condition.and be able to opérate a motor-vehicle ‘safely. , Ail evaly~ 
-.° ations of this kind should be based on individual consideration by’ therexamiy ng =" 
physician 2 avd on | the pe rigrmance of the road test. . ee ae 


- Z we fs 
es =e Amputations : oa ae a ie “y* e. 4 
2” pags en Loss’ of a pa it oF "Be whole’ “of ap critic linib’ may “abt ieee aris Loe 
os ‘ ving skills.in the private | vehicle but rhay. in the.comme rcial vehicle. ye the .: sy 
“Bevices available oday, the amputee: ima y- ‘trive| safely. in” most ‘traffic tuations: ” 


«For cases brought. efore aedical sabisgry beagds for review, individual evalu- % Be 
sation was ee 4 ‘4 a a ae es . e 


ras mae "New: sagala aol) fox tice Fae the phydically mee Sirite spe 
land were suggested in 197le Tage . Br driving a private automobile a per- a 
son had to be a minimgumiof 15$ crn (5'1'') tall and have no malformations of the - 
®&  ghest or spine which would eprsiderably limini sh bfeathing or mobility. With . 
respeg¢t to extremities, IALpErson mt have.no. Mutilation, stiffening’ or, paraly - 
sif which cannot he. corteble as lee as specific devices ir the vehicle. dc 3 
vf J , 
@ ‘AInh s00k;= 


Pe 


agi “ - 
" alle A se 973) stated fiat various chronic | or recurring\ 
.conditions may 4 eek coorditatio unctional drivin; mobility, He felt that: 

, Persons who have stable’ conditions (e.g. a rears required evaluation Ki -” . 
means ft ae practical driving t te st only once. Skee ae aps whe re 


oe at ay | ak 7” 
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ya A ppecant 


a:  Servical vertebri 
‘CS ‘ort; on the ot. 


“de 


ee “he. Sead Nha vig re peed. aie eaGes of the dorsal vertebrae 
‘or who canwot move ‘without pain in, Haee vertebrae oe not gees. public 1 ven im 
: hicles\s Pe rg orts. whose, movements are not. excessivelfim pairéd may drive a 
7 Briigte vehicle whose oan are weight ‘does ‘ftot dficeed 6, 000 Ee 
ae Me om AB, 
Lees Nae Agee rs rsons; Sitffe ring fromm, sever pain, in the inte recapular region | 7 
a re esbeieced: shouldé'r movements should not d tive an-hutomobile. Benign ° 


or moderate scoliosis 


persons having pronounced scoliosis consing severe pai orexce 


‘should. ‘not drive. 
ee 
ail Vea os 
— - Persons 


set ‘may, drive: a private 


pounds. 


a : —£G 


. 
a shoulder brace and safety belts | — any“? a of the ue asytt 
result of a sudden Btee: : an i 


een 
7 | (Lumbar 


e oe rtot drive an aufortiobike until cured. -Pain or dis- 


. 2jBorsal Ve rtbb: x 


: In. 1973, the Gusbec Department: of: Pecreaport published a. Jiceneing. 
required that persons with disorders. of the musculoskele-;. 
to the motor “yehiclé bureau examiner. that they we're cap- - 
ig all the. ,cont rol mechanisms of the motor vehicle for which they 
acd¥iver's license, Additionally, they must prove that they have .. 
iis tke igth a andfreedom of movement to ensure their norma] functioning... at 
ga ‘prothesis. or brace myst show that they are capable ofjdrivirig =; 
thout t difficulty. ‘THE ae 3 information’ has been curiag 


"vertebra a . Sie . gars 
ae : : re ms 3 ne ae 


8 suffering from. a etait or i atory lesion of ; 
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and, “ghould not” prevent the. artving of a private vehicle 
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ordinMily would not, Bpevent a zip 0 
ssive fatigne 
4 toe, 


* sages es 
ane 4 ae: 


wearing a piiyter- ‘of- aparis anne or an ‘Sithopaedic cOF-. 
hitle whose maximum curb ol is; under , 6, 000 


\ ! yt : t 
having osteolytie lesions of. be spinal ‘coldmai must’ ‘use#* 


es ndividuals goa from jumbat oe qiittiess, ¢ 
‘neuromuscular propleype caused By eqaieulae Sei 
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han 6,08 a ‘poxings , nd equipped with ran.exte rior rear view mirror. — 
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= special, equipment ih. welaae drive: eel, 8 ae gy 


Or Sy OSERE: Pe Big OR 7 
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i ‘drive vehicles with restrictions based ‘on . the tybe: of movement and: the | muscular, a 


should trytp agsess-agt only fhe phy gig but al oO ea motional staty 


3 
me, 


Airength of the legs. Sige ‘ 1 Es 


e 
4 z ae F 
2 ' 7 2 8 


ee Ag Armee A ots ; oo 


Joe “ oto: drive'a piibiic Vehicle ‘without ‘danger, ‘the , applicant }i te be. te 


; able to" use the’ arms* freely |i ina pain-free ymanner, The tvo hands must be t 
. able, to grasp the steering wheel: with enough strength to maintain balance and 


efo oré, ef applicant must have a: sufficient num-. 
sinre.a ‘dtrong, .erip. + Persons having functional 
re to g tsp the stliering v wheel aa . 


control in a sudden i 


hand disorde ae Y 


: Pers W: fond one arm can a drive a private ‘vehicle ae 
er ‘curb weight n yea 6,000 pounds if they always have. complete 
control of the steering w eel, ‘and must hot let’ go of the wheel to control other oe 
‘mechanisms. ¢ Se ov Tee og BY ; e 
ae 3 i aoe / . . . . & , : : de 
wm Legs) — ; ~? a ae ; 


‘ 


care. 
Persons wh se movements were Hrnite or ‘Wheas museuled. etpench ‘ 
ob coordinstiois Wwe re im ired may drive a prope srly equipped private vehicle with % 
Z restrictions. Pe rsons,who suffered froth ene or pagapercye. often regulreyt 
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“The folowing taple,, | g aken from the, Qhebec Guide Rare es various. eocke: 

‘Of licenses which. may. be" obtained. depending | on. the te and ‘degree of amputation 
vs : i] “f ; ae : 


‘ we 8 
a a Ee ros mo, A’. ae . se aw 
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Hy 
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> table 'y ply only to pe rsons whose’ ‘amputation oe . 
al licenge fof the first time. \Perégons. -whose am- 2 
Had bacon accustomed: to driving in, manne 


The reStMigtions omt 
Wes ‘recent or ‘those’ refjue sting 
“~petations were not lgsaiget and'w 


which Oy sae for their handicap would not be subye ect to the Peepticijons ap- 


ae ése ‘having Siti ke Sa onay s  & 


In’ 1984, we ornraittee on Eme gency: ‘Se rvices, of. ‘the Canadian Medical, 
ociation prepared a aiice for. -physicia se They er in their introduction. 

ae the re wqe little gciegtific | evidence whi 

of iinpairmeh at ‘to ie An that results diol any sp 


tions, upon: drive “The weaide suggested hate 1'T i, era eee on the EN 


Excluding 
public | 
wehicles 


H-Vehicle maximum curb weight : ‘. 
6000 lbs. , : 

- | J -Automafic transmission 
K-Power steering or: aca knob 
|. on'ste¢ring wheel. 

M- Foot « cp pntrolied wiper rs 


Private 
vehicles 


. Buciuding 
ytobus es 


No restrictions where” prehension ; 
is firm. ’ 


" Otherwise, the périgh, is. consid- 
ered as having only; ‘one! ‘hand. | Dae 
Prehension is Hons! : a ae 


pbslete ofthe thumb PENDS : 
Phakeing gaol the: a 


ge te 


ic & No restriction’ if tive limit 


f Public ‘OF 
other. 


eye veliaie : 


putlic uy 


sagied ; 


* VF 


135°, if there ings fly 
is supination: an f x 
wrist are normal. a 


| tf the limitation or an 


4, 


Private 
yehicles - 6000 lbs. 
owe r steering. or. 
(3 re on ateer ne wheel *: 


: Muscualr strength and sup 
. movement of the forearm 


eeisac! 


be taken into. considé raljon: | A 7 eo" 
Beene Sy Rae ee ae! ee ee 
ts 2 ae ‘ * ae “4 : Bho : 
‘Sy ; = ui a Re a fe = 
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“Excluding : 
public ” 


vehicles ~~. 2 ak Bes : 
Private. | H-Vehicle LN ae weight 
6000 Ibs. a3 
J- Automatic.transmgss e 
Q-Manual dimmer light switch or 
magic eye | ae Mies i 
Rh Accelera pr on left t ‘side Kor «L 

new atmphtee -2igh thigh), . 


gRestricti¢ns’ "will depend on the : 

} angle of ankylosis’, or, the degree 
af limitation of movement aa reo 
gards the category and. clasa of. . 

- license Paes i ms 


autobuses. 


Other “| H- Vehicle rm ascent curb weight" 1 
vehicles | | 6000 1bg.. . | 
see Le Autotali gdranetalesion 7 
Q- Manual dirhmer light cacaaal or 
“magic. eye 
R- ‘Atcalerator on left sige ‘Woe a 
ae ‘amputee - -right leg) 


Lf the ‘fe: ig, am pub fed at the lend y 
the patient, is: considered a thigh - 
amputee. If the amputation ia at |' 
thé ‘hukicle, he is' t Considered) asa 
leg i a Me * 


_ | snais -of the ankle,. amputation ; 

+ of fat (tarsal or metatarsal). 

_| replaced by a prosthesis, and am-| 
putation, of the toes will not usually 
result in re strictions. on. a seaey : 
license or in agcHange of, catego 
Q" “class, except ‘when judgéd 

on cessary jotaving a ‘aia i cd 
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here is a ‘functional progthe sis. : 
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oR Type #1- anton: “ype 7: POT be erator ee 


In Pane, they felt 
movements of the’ head and 1 


eb ral palsy,. i 
aid spinal cord, organic brain damage followin, ya head. li 
. In the early states oX& some ea these conditions no restrigtions were 
needed and if the disorder vo if f. re ee 
quired. Howevery, if the diseaae. was progressive: the aaocaae sho said be Te- bags 4 
examined at regplag” intervals and driving discontinued when tha disability * = 
” reached a. point that, nfade it unsafe. In some of these ¢onditions, howe an, if of 
a slowing of the thought ' ‘processes is liable. to lead to loss of consciousness, a 2 
ne sppheest showid not drife"eny moto? vehicle: . Hy, 
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ae {; Occasionally,- an: applicant with a mild 1g8s of muscle. control might 
‘require. mechanical APP liances. added to his car. The driving examiner knows 
th appliances that:wo be approved and can give advice. on what equipment 
ass le and whe ze it could be purchaged. When an assistive device has “- 
es aaa ed, the, opeliciggms satisfy the examiner that he can dais dafely. | t 
bee, hag | . oy Pe ~ 
“Theynotor vehic! ‘e driver with othe # nusevloneiee| ‘sicabilitied: must , a = 
uated in terms of is ability ‘to pegforgri autamobile control movethents. og 
_accustely, “a ‘e de. eatedly. The Canadian Medical.Association doted 5 
iatan Jome- c&ses the t Method of assessment was, through.a road test '‘con-. . 
uctéd” by! the dryver uN ‘he Commitfee's other guidelines for disabili-". i 
ies of the. es ear re us in a’ as ith a those of- the Quebec Medical Asso- 


iation- . a c aa - a ee —— 
int t 
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, es cam eis 

: at "eva uation’ “of ance ese “conditions ; - the interaction ofthe rapeu- ae 5 
me drugd must’ als OVE be tonsi ec —— 
“ arving marl M 


pn vidi af one a did mention th eae of one 
panels Mil re found that 700 tng.  Iesasidaged 
pee driving task, Doke! rt “(1970) states that the ime ct ‘of ancla relaxants 
was probably minimal. since oie were generally, ,in noapitele:: ; oe. 
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’ Alt but ten states had statute which empp% er 
Motox:Venicles “eithe r' 2 issue’ a’ driver! s Acdns 


Pen “ability not: able | to Spe rae: a moter wince safaly” (Nati rl" Committee on: Uni- — 
+ form. Traffic Laws and Ordinances, 1975). In 1972, -Manuag: Less surveyed — 
1e states in. an attempt to. summa rjze. fite policies and prgcé dures which were 5 
id in testing and licensitég the disabled driver. ‘They didung find much uni- _ 
nity’ and at times they fown confusing, non- -directive, and ‘misleading regu- 
“Jat: a They felt that. the gene ral trehd was. to license, thafperson ne tp sand 


ical or mental dis- 


long as he drove with the special equipment’ ised during the road ” 
dis suffering from unstable conditions were more likely to be\licen- 
‘ged car with “ovisions for. restricted driving. This seems toge eae out by 
the treatment of stable and “uxigtable handicaps in the. legal: lite - Most legal 
cases dealt with unstable muscle or coordination problems whet i serological : 
complications: may, ld as og steerage inte rfere vie sap. driving. 2 UNRs 


a In 1963 eee Law te tects, 1971), the cattrte’ “reversed the ‘deanse. 
suspensio ofa person suffe ring from multiple grleroaiass, Undisputed, medical 
imony was B introduces to the effect 4 th at this person’ 8 erence paraplegia, with 


and "Ene roll yehicle. Ad itionally, he could ove rconie double — ok} . 
ultjple’ sclefosis) by. sim! Ly. closing one eye In another case 
ahaw Reports, 1971),.a ‘son ‘having had a stroke and suffer- 
7 ing fro rtengion, arterial changes, and limited motion of the left arm and " 


leg was not allowed the continue? use‘of her oe m 


operatipg a a 
vision (due to 


y ’ 


. 


Pe rgons 5 with musculoskeletal handicaps: could have »problemg with | ; 
strength and motion, coordination, perception and cognition. . All of these could. 
ation. Many Programs utilized pre- education. assessment.to — 
rog rams or to place them .within,prog rams. ‘This agsess- 
a'teamof specialists’ (Hofkogh, 1969; Brown, ‘1975 jeensty 
d #975) and could include an intens¢vé interview, the. ‘use ©, ‘psy 
nd psychphysical tests, and.an intensive tnedical examination. Moai 
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~ suffered. any--briin | amage : Avhich oul ffect his. visval, nate ots, or cogni- m, 
tive abilities. "This: c ld be d either by using. pape: and. peficil tests (Hof- fl. 
kosh et al., 1970) Or some. ware ‘of simulation. Brown (1975) stated that a ag 
simulate was se ah Likaa. and occupational therapists-to. évathate pércep-' 


«*. tual and-moto skillgh —« dhner (1975) usedta simmtlatér tot re aclypn ‘time, ae 
startle reflex, grip str rg phi intda inant arm (20 Ibs? ‘minintémn); ability to —_ 
press ae and pull back- OF hand*controls (10 lb. minimum), and .the vability: H ‘ a 

Ve ‘teigirn the steering wheel "360 egrees.. After a .P vies of -Ansttuction © was a 
y .° begun, continual asses ment he required t todete ge 


needs. 7 ‘2 Y¥ 


ERIC. et - oo 


2 te ‘aay curricula” were adaptations of existing eurriculs for normal | 
students, Reynolds (1988) studied the practicability of teaching automobile 
driving tg physically disabled high school atudents. His curriculum was «: e x 
very: similar to the regular driver training program used in Los Angeles 4 \ 
- city schools. Generally, more time was required to teach these students | 
than was normally used. fotregular students. Three groups of ‘students 
were taught: orthopaedic (loss, or loss of-use, of one‘or more extremity 
. or handicap involving the spine), cerebr palay (limited to severe ortho- 
paedic involvemeit), and delicate aa heart disease, asthma, hemo-. 
- philia). Success im obtaining licenses was greatest for the ortho edic a 
, Brou > and. least for the cerebral palsied groups. The greatest rable en- . ae 
_ countered in the teaching process was the isolation ‘of perceptual difficulties. _ * 
The’ mechanical skills réquired for, yehicle, ope ration were reported tobe “« 


~ enue, on problern oo tt - 
. aon, A 


oo Modes of instruction often ‘included the use of pevtiletors (Rlorio, 
a 1971; Goble, 1973), Long (1974) discussed the Highland View Hospi 1 pro-.* 
grams in which simulator performance ws used to screen for entré Se,into 

_ the behind-the-wheel phase of instruction, Those ywho complete phase’ one 
™" successfully were likely to be successful in seks their driver! 8 license, 


. Othe ¢s (Hofkosh, 1969) felt that simulators were pf limited use due to their arf 
l-vision ai seas : 


e. 


* 


te alack f kinesthetic sengation and limited periphe rd 


In-car ineeeaetion on wiligotten p preceded by: tests ee <euas. or percep- 

“gual deficits. 4 Sipajle (1969) described Some basic. maneuvers of behind-the - 
wheel.evaluation. Thése were the critical exercises of* changing. direction 

{rom clockwise to counterclockwise, chang ing. pattern frorn circles to figure ons 

“ .eighg, and changing diréction while in a figure eight pattern. Sipajlo classi-.. ,- 


y.fidd client pe formance se withow ifficulty;-suliffte ‘difficulty, and obvious _, 
y digiculty were then evaluated , 


#P i 


', ene ‘Clients who did not experience agy di 


for proper asdistive d& ices and recor ended for ore training. Those. 
X in better. 


~ who expe rie ncad subtle 
visual SCreer Ay pre cedures., . If Ro progress was shaoted. by the dnd of the evalu- 


ation, Arey fhe re re gyal Lot to drive pending re- examinatign (ysually scheduled 
within one year). —_ rogram, oer similar pEscesnrce (Rat “ech 1975). 
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ke 


7 oe Ar chological factor s.w; ié of faving a significant i npact. on- 
driver ake ‘McFarland (1968) noted i 4 hisWpsychological « examinations of 
a rdpybee s that t ey wile ‘likely to.exhibit chronic depression. _ Zardach (1969) 

an Supe ES d° that Persdns|with Fraumafic injurig, ;ould not relearn to drive un- 

> tilNbey had adjusted to their occa body imagé™ In 1971, Bardach studied 31 ‘pa- - 
\: tents gh “Fe races ag ampoule by since ingtructors. - Ce the 7° . 


*y 


“patients demonstrated a oie of neuroses ‘and charé ter disorders, oe 


_ gafe driving. fa a private automobile. aly one ‘ecient: taak bad audi 


_ quirements. 
‘cal procedures used to isolate taskg than an. accurate assessment of audition's 


4 : =- ." a goat ee 


) Biches ‘Rection (Driving Task) ‘very, little is ra 
Tag aageeie nggessary for safe driving. ‘In 1973 
ent pd bus driv= — 


Fhey felt that this may, have heen more a fufiction of the analyti- 


role in safe driving. Ina recent mulator study, however, Mc Lane and Wier- ; 
wille a 975) found that ‘the deletion of a meaty dependent a auditorya hs 


¢ 


: Expeft opinion saad agreed in favor of he deaf dri er (Mirkya, 96.75 
gy ee gr, 1975) although ‘Cheetham (1974) felt that at leas t int South 
Africa the deaf were Jikely e ipyolved in an ackident with se Nous | consequences~ 
Judge Sheiman a Byer thad ci Bhe,, “gogd'! adqcident record offde drivers 
_ many inves. ONiete (no contfols} com-' 
‘paring 100 fee: Coto HED ivetrs ta twe “groups 100 hear drivgrs. ; ' The deaf 
ari irs had both eweh Aofitions and fewer-offgfises. Fike ilver stated that the. . 
cs drivers' abi ity to ae -entrate (no auditory patene eens may chap eben to . 
be better drivers, he 


of’ auditory oe ‘on driving. 


, / : ei 
vase a nes controlled surveys or studied have been. seported, by” . 


panel (1976), Henderson and Burg (1973), and the Was hington,*D,'C., De- © 
nh 


' partme Motor Vehicles (1973). Roydhouse described a survey gonglucted”., 

_ among, deaf drivers in New Zealand,” Self-reported: ‘accident data over,a' five-. . ad 
year ‘period were solicited frorn 24 ABrabat, Ay AVE rs. The younger drivefs: (unde f ” 
' 50’years old) had a lower. secident™™ rate ¢ Road the’ hational ayerage: ‘while the olde r* 
drivers (over 50 years. old) had a higher accident rate. Henderson and Burg ie 
‘studied accident records. of 250 truck and bus drivers (with different degrees . <9" ae 


. of Hearing 2088), and found that the etoniee me person! s penning loss the lower 


a 


A. ren tiss cepa: on anotlies ee D. c. -study. Cam- eer 
__ “paringdsimple automobile and violation rate (deaf versus general populatiog) an 
ie Schein fdund that deaf drivers had legs thah dne-third the number of accidents 4 
?..,..aod henty ne-fourth the nuniher of violations.” - 


*- ae ; 
» 2. Two studies were sce by the Salifornia State Department ¢ Motor 

Vehicles. In 1963, Coppin aitd Peck reported that a sample af deaf drivers had 

1. 78 times as many accidents and kL. 26/times as many eonvigtions 46 did the. 

. oe In this study, however, the deaf. diffe red from the non-deaf on a num- 

er of variables: mileage, occupation and. gbx., In 1964 bart r large: samples of deaf 

and non-deaf were matched on five variables: age, annual’ mileage, occupap) ion, 
sex and area of residence. It was. found that’ deat females did not ‘litte fgr. 

ficantly: c Donic toa females .on either-z 2 


‘deaf‘male ple had dn accident rate I, 


of the non-deaf male sample. ,With regard té uae dad the males did mot es 


, significantly differ from each et ( The Weaf mals drivers selected forcom- “*-- 
‘parison had come from the Los Angeles an San, wancdisco areas. They had} 
_demonstrated a’higher accident rate than hadi a Gale fiat ia hae from other 

ae! areas of the state. as 


for their hatdicaps by epee visual vigilanes Bik Ce ey a cal Associ-- 
* ation, atee Canadian edie nese ee et: l 7 4aT JR NO k 
° TTA f or hearing impaired’ private 
suecieie, dri erg use'dno jteide rearview mirfor, Deafness was disqualifying - 7. 
in the ‘opers ni of passenge ‘transport. vehicles but not necessarily for ae . 
‘tion ofc: omumne rcialor private vehicles except inease ry e the person was. tor a 
. tally C eaf according to the, GMA, ee fe gt r 


ae CR 
oN i eo 


nt (ae phybician' 8 suid BrieAly: 


| -\ Thegsmey ican i ican cages. ioe 
2 rem I that’ deafneé scouted. be handicap, iff 


vane “ir at,jt wag uduadire 
ompléte dédfneps aid a i 


Jand othe: £¢€0 ome) reia 


ay 


afe operation. of an autorn 
elt, : However, it s said that ‘ 
iy persons, rece rating passenger transports 

ryt not’ from the. a operation iof.i, Basdenger oo a 


a “cle. hoe ° : 

is Lt Ae 

Bt ee a! < 

- Ne ae 
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a aa chee. iindical paca hoged. ‘tt Saaeeuied that suck { ( individuals Pwiiee 
. ‘cases have been regerted to the advisory board. be grouped s as follows: 
ee 4 Group A--Bara of hearing a before’ he. AES of 15 years; | 


' Group B--Became aed GE hearing after 15 years of age gha’h had, . 


r \ aware of ih for more than 4 years; on 


ts Graup C--Became hard of sf Waring ates 15. years of ane 4 
= | fe aware of  ddticieney for, less’ than 4 years.., 
wy : : . 7 a) ‘4 = 
(ws) Sin the’ Sbsence of other adverse factors, individuals inyall the 
! — may be recommended for a private passenger vehicle ‘licensé 


these aaa ie ek a ere ee : J ene 


4 : Those in Groups A,B cad Grshould: drive eaty in vehicles, 3 ON 
= , equipped with two. side mirrors in 1 addition. to the inside. °: ‘*. -? 
Ba me a ass Lane = 3 


= ae . : a3 3 at in 
; ; iY : it ae : an Rue ae a . 
a. en aa ose in Seana é. in. gididion ‘to the above pega weet ve Has 

? should have satiet@torily completed 2 a eépécially 

~ de igned fas the deat Nene . - —3 2 rn a 
The vb Wve re-relptively few ‘deat pecuie: iendployaa & as ee af cargo aa 
r trhnspoxt’ or passeliger transport vehicles.” encé, , ‘there was a. scarcity Of is 
data which cowld eithe resupport or refute the apability. of the deaf individis 
_ to dxjve such. vehicles safely, Erom.the medical ptap joint, 
nes deem it logical to recommend licénsigtg wtide'h the 


tiohis Suge ested for. Group G for slack of private 


advisory poard would née¥ to considet exjsting state laws and ‘regulations &-0 
this matter and might well fonsidep t 1e possib. ity” of license: limitations, i 
connection with eithge i or pastenger Peaneport ‘involving speciat hazards), 


a . te 


_ The/Swist Cove rament legal regulations covering aig 1 a! 


riete rs: 5: (26 feet) without aa. * Comme sciahena transport. driver 
side conve rgational hédring at 3 me ets (10 feet) without aid; with: one= ~sided 
deafness ‘these drivers must have'a 6 meter (20 feet) conversational hearing 
ca ebilitygin their good ear without aid. 


pdiered sore. specific recomme’ cite ~gndidate 
Co Tk: Varying hearing loss in ane or. both-e ears could uaihy dpve=: pleasure. or com- 
mercial véhicle without uridne danger, if the vehicle was equipped with a rear-. 


* pequired more stringent r 


view mirror on the’ side. of thé igmpairment. Those, making, application fora 
chautfer' s license witha #8: baa hearing difficulty would require a ‘medical 

report with audiogram indkies iy githe percentage of discrimination for éach. ear, 

However, public vehicles’ in I bh “she driver must speak: to the passengers 


mined by the. Ame rican National Standard Institute have been employed, - The 
: distraction of speaking with. ‘passengers in noisy vehicles,could well be dan-. : 
On the other hand, if the drivertdoes not: ‘have to sp€ak with, passen- 
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Be ous. 
ie “ pers, the dec tbel levels pare E been somewhat, relaxed. + 


| 


Widier (1973) nated Coppin om Peck's 1964 staely and eee ae that" 


: persons with severe aaa (greater than, 50 decibels at 2,000 hertz in | 


the best ear after corraction) 3] ald be ‘pe faked to eve ENS apecial r mirrors: 


a 


path (1974) stated that pé raon's with a: 1gsh, of: hearing acuity. usually éould com: 
" Beieate for their handicapy: ‘The y" required an audiogram ‘for all classes ofve-) 
! thé ‘than a notoreyele. ‘Syn applicant ; fora licenive’ should be referred 
we “a pre tone audiogram poe ouewma loss ig subpecede, “om > aS - Pi 
v Ey .€ : : : ; oS et 

a The Committee further” felt that passenger: ‘transport and commercial, 
, vehicl rators shouldsnot have a significant hearing loss. A’ l@ss.of more. 
, then, seen ibels an the’ 1964 ISO scale at 500; 1,000 and 2, 000 HY on.a pure 
/ tone au (Ymeter in either ear was significant if tha: applicant was. Ariving a 
passenger’ canryang, vehicle. "A loss of more than 40 decibels in bothe ae ' 


iipice if! the Applicant was. driying a heavier smote transport™ bhi---., 


‘eles The Cor itted also stated that a hearing aid may jbe of some value in 
, the: operation | of | ) Private, vehicle. but was. gene Pally of Httle help in’ ‘improving 
; drive t pt # noisy passenger trapisport or commercial eu 


be F : 
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‘ ba ; 1 os ‘ - 
; VAL ‘but ten’ “stake s Bal ‘the United States, have statutes which jvaperted on 
‘ahd of persons whe have hearing, ldss. Following. the general rule that: 
otrebile driver mug a) be physically competent to.drive a€ar,. and b) - 
ee yan eh, a -ekpp rience\(Corpus. Juris Secundum, 1975), ao 
= ale have inte fprelyed ‘requisite skill and expe rience! "to mean " gaaffi~ 


oul utiongs | Minimum decibel hearifig levels as deter~_ 


k 


“hoe then only during the daytime re oe. ae 


ae ees a # 


ee ome on Eme ake Sexvicee of the Genaaiaa Medical Asso- - ~ 


i yehicle mee yeasonable safety. ” This means that the ope) rator _ 
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me Be sp A ; : Toe ce) sh, t f oT ee 


me ‘ ae ante r oe 

“Sivas: not pequteedt ‘to possess. the ‘highest dégree. of: skill. The’ ‘cases have deter- no 

' mined that the, hearing impaired driver can ‘use His other faculties to” Offset. his;: 
disability and, therefore, conform’ ‘to the standard of. care eraatres of” oul “dri- 


vers, — ier ; of 2 pa : ‘ . a cae : 7 ; . ee” 
re 6 ee ' * Pee fix a te as ices wee 


‘ ey: as : a 
aa oe : ve 
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a set : ‘The greatest problem in teaching ‘the’ deaf: was, of course, ‘the: com- cmt. 
‘munication; aspect. The severity of-this problém was. related both to, the. degree << 
_ of . hearing loss (Kirk, .1972) and to:the age at which the. person’ first. became ims“: 
_ paired. The earlier the loss and the later, forma} education began, the. more - 


difficult all communitation becomes: F - et OE So Ves See we 


A nuber: of drives sduchiien programs tqaent the dat driver (Fx; : 
19695 Cunningham, y 1970; Layton,’ ‘1974; Misner, 1975; Champagne, 1975). 
fications: to a normal curriculum usually include additional visuals. (Sften ‘ 5 
tioned--Cunningham, ” 1970) for visually commini cating to the’ “student while hé is) 
driving, additional dashboard lighting (Champagne ,. 1975), and. sometimes’ ‘pe Ae 
in-ear devices, A number of programs. relied on. simulators: fOr. practice in oid 
-to minirnize hazardous’ first time behind- ‘theswheel experiences. | Generally, iia 


" deaf were noted as being egies alert) Rehind the hide : ee ye a 


. a ‘The pevensigwicel wane: of ‘ituaring loss aa they. palate’ both té" ir 
_ counseling and education have. ‘Been. discugsed by Levine (Garrett and Levine,. 
71972). A very supportive , Jearning envirénment was required for the: ] persons. 
who suffer either. from prelinguat hear iae loss or. from progressive aca ee 
‘loss. © : ie ne 7 2 eee : a ae mee 


; Po 
€ 


. . 
oa a 
ee 


12. Respiratory Conditions. +" fae y ee 
a 


- There is practically. no objective ren. information ‘conce rning thie - - 
‘effect of respiratory conditions and ‘driving performiance, Norman (1. 960): re=" ep 
ported t two bus drivers in ten years ; who lost consciousness during work, / ‘The. : 
‘one who had. ‘whooping cough also had an accident with another vehicle the: other | 
“had lobar Preumenia: ' aa sot eo a ee 
a me = - te, ee? oa ae 
a The re are, however, ‘several opinions about the licensing of people 

with respiratory conditions. Wallner (1973) and the Cdnadian Medical Asso-. 
tiation (1 974). recommended that a person who climbs. one. flight of stairs ior. . 

‘walks ona level surface for 100 feet and has dynpnea. or cor pulmoriale should 


“not be allowed to drive. : The Swiss, according to Hartmann (1971) will. not’ 


permit individuals: to i if ‘their driving algae lain read is diminished because 
of f breathing difficultie's , “ae a 


wo sgt. : a ; - 


©) _bkeathles sne 
‘b 


oa 6-"théed os sda Haye be 


Pied a ; 4 : . 
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ta ays « are e usually n normal but. may how hiedied : 
bs if it occurs, “Va: “con- one 


Eiof predicted normal values for pati ent's OBC ne — 
Bt ee pases ' are usually within the normal. range’ =, 


x ray are normal. or. ‘ehnoemal:  Dyapiea does “4 
sci ony 2 does Hot Scour lent the Beyformance, oe 


pepsons. ‘of 


put 4 not on: ey or stairs. "Values: ‘ obtai tees “* 
at least: two: Pntilator y- fulntition tests. are in, the range of. 70. to. 


» 85 pe rcent Of; ‘the! Rrgdicted. sip rphal wv values... Blood gases, usually - 


are. normal. Bit. the: ‘oot Ben ‘partial: presbure’ pre} nf on a random | \ Me, a 


odinay be diminshed., to: ike He; bs i. 


* 3 y 4 wre 


nea does. not. occuk, i reat, but is present during’ 
“usual daily activitie hte. individ | 
pace without dyspnew: put Ag. Saute ice up with’ ‘his wee AS 
-of at least two ventilatory function tésts. ‘are in ‘the: range “0: 55, ta 70. 

. pe rcent of the predicted normal, : values; b: The blood. gases’: are ‘usually 


abnormal with the partial pressure. of arts rial oxygen. no’ Sa that: ean 


_ 70 mm. a ee Wag ee : gi % ‘ 


ew A 


© Seeas ‘Ds.Chest X-rays are usually abnormai. _Dyspnéa, occurs | 

‘climbing, one flight of ‘stairs,- walking 100 yards 6n: ithe level, Ox ae 

even at rest. Values obtained from at least two ventilatory fun pe 
” tion tests are below 55 percent of ‘the predicteq,r noriiad, value., » The’ 


rec 


partial paeeette of arterial bosygen is less than, 65: ‘7am. He, ee eee 
rca ie -_ 
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\alues: ‘Oba. ee 
ety: of is a ventilatory Ainctlon tests, are’ ‘ho ee 7“. ON! 


‘hoginal but ae are not. a erat 


f maspiaeissy: Function i“ 


ton th | ‘License. 


Buabec Ministry of. : 
oulosis: should. not | 
A) -atated’ satay peo- - 


; oe ‘Sprves apbiighaté ‘eile bday set ma od pepabeetoe “ar \. ree 
 disabHagpattacky, of astt imiaishould, wbé\e' uated\on ati‘individua basi ta ae 

_ Tight” pf: ‘the ; fy. ‘pvetiel le. ae wisp. ta drive. Cenaed Medical Ag pciatio \e. i 
= alt 197A)! = ‘ eae ay a aS a al “ou ee hd ? oe \ oy 


ae, Be Np has' ‘ubually safe for;people having unde rgoKe: L he 

afer ay. following 4 ai laryngectomy to ee rive e'-vehi¢le é}: but not oe 

ms 2. public ones: (Canadias. Medical Association, 1974; Quebec" lyifitr: ry off Trenspott, 

+1973; Ame ricapl Medtcaa Association, 19685. Nova Scotia’ Medical ‘Society, 1965). .1--2 
“However, people! waft: injuries or: deformities of. the mouth’ OF throat which. genie 


ae ously inte tfete with. reathing. cannet “safely ‘ope rate any: type. “of motor: ‘vehicle i 
- (Canadian Medical’s Ssociation, 19745 Ame rigan fedical, eens ation, 1968).. , ; 
i, a om ' : . ‘: 7 we. a 53 3 ah ans 7 ‘gue coe a oat 
ay 13. Adrenal Bisease’ pe) pews ~ “ et 7 ae / ~~ 
ele. Tf tie Dura prove. with treatment, “they mates able to hve. a private x mo- 
tor vehicle. -(Gahadian Medical Associati nh; 1974; Quebec Ministry of frans-. 
© -“port, ae American Medical Association, 1968; Nova Sdotia Medidal portety: 
ee woe 
ee a | Patients. with Addison’ 8 Searels nee thosé with asthenia « or: 
+ ; < 
Z 
ae os 


JA Fuitoxt Provided by ERIC 


unless: the By ymptoris are, mild. land d well céntrolled by therapy, in 1 which ¢ cade. s | s 
rate a. private motor. vehicle. only. (Cariadian Medical Association, 
968; Nova Scotia Medical oor As6sh.’. 


a s eiypettanctiod of he ‘ahrenad 4 criedulia: geet to: ihe dievbionmant of a ‘pheo- 7 
a shromoéytoma with paroxysmal hypertension, | headaches, dizziness, ‘and . 
“vision isa contraindication to the ope: ration of lany type of motor vehicle until. - . 
* these symptoms are ‘completely reliéved by the. removal of the tumor. (Cana=/ : 
- “dian Medical Association, 1904; Ame! rican Medical Association, 1968; Nova’ a 
Sc tia Medical Society, ge teu ; ; 


Oe te ee “people who suffer frorn: ‘thyFdtoxicosis, because. of the co-existende. “ee 
“of cardiac and émotional disturbances,’ “sholld-not-be allowed to drive until boa’ 4 

2 their’ disabling symptoms are well controlled (Canadian: Mediéal Association, ~ 
1974; ‘Waller, 1974; Quebec Ministry: of Transport,. ‘1973; American Medical 
“Association, | 1968; Nova Scotia Medical, Society;-. .1965)., Also, those people" 

= with severe myxdiemia Or cretinisrm should not be: licensed. £6: drive. The- a ods 

: Canadian Medical: ‘Association: (1974). ‘suggested t that individuals with myxedema.” oo 

! can drive if they: re spond. to treatment.’ “People ‘who have’ enlarged: thyroid © meen 

glands. with pressure symptomis can be licensed to ‘drive private but-not com a! 

~mercial vehicles (Canadian® Médical Associatian, ' 1974;: American Medical: a ; 


* 
thy 


, Association, 1968: Medical Socii ty ‘of Nova sccmate Ee)? BO ic Sage 


ee 
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a ie 18. ‘Rarathyrold 1 Disease - 
oo RP loins with hype rparathroidism: Who suffer: from’ dadsedine Sueianes 

and hyHfotonia cannot drive.. If the: symptoms. are ‘benign and treatment i,8- satia-.. © 

eae they may\ be authorized to drive private: vehicles. (Canadian Medical: 


Associdtion, 1974; Quebec Ministry of Transport), 1973; American Medical ess ~ = Vi, 
“Association,. : 1968; Nowa, Scotia Medical Society, 1965). a a . 24 hy ee ae 


“8 Acute nraceraihyroitr accompanied. by neuro Le uscular caunt 
“regde rs people unfit \for driving. The affliction must be pore on, the Haeiy ee 
| of the seriousness ofthe symptoms. When it is benign and does not’ show ob-. >. 4 

vious signs of- tetany,, the person can a drive private vehicles. a J : 


16. Bituitan Gland Disease 


*.: “People: suffe rig from diabetes insipidus: could heated drive private. vekii< \ ie 


ot ‘eles ag long, assthe r re was nd sign of a disorder of the visual apparatus or central 


system. if such symptorris exist, driving: is forbidden. (Canadian Medi-=_ 
: American } Medical © 


"\ nervous s 
\cal Association, 1974; Quebec area of sepnay wen ae 


* mo “ 7 ‘ 
ve — "7 Tg 


ede 2: y= : : 
“O° aa 2 ow = 8 , . je 


When n hypopituitarism resulted: in. 2 Be \iods: of ‘ spontaneous iiypoglycemia, a a 
ee | treatment is ‘succes bful and the: 


“patient is’ s followed cipaely by h is an oa 


» ye 


“1973; ‘American Medical Association, 1968), Oe ad 
i as = ae F 


"Patients with acromegaly who ‘have ‘bon to. develop nduséle weakness, é ~ 


ad “pain, , easy. fatigue, visual ‘disturbances, cardiac ‘enlargement | ‘ér intractable _ 


ee also: must! always be-made for ‘delays: that may beé- caused by winter driving 


vheadaches cannot drive any type of vehicle safely (Canadian Medical Association, - 


1974 Ame xican Medical Association,, 1968). 


+ i 
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ane ‘Renal Disorders i . 


ysaiide x (196 6) | ina atuay ‘of: dtivers with’ hioate diseases ‘found, that - 


* ae Bae 2. 5% -of drivers with ‘renal disorde rs. had ecciaents, and 7. 7% of the matched . 


, BFOUP of normal drivers had accidents. 


22 
jer: 


“It wa's felt that pe rsons with chronic renal failure who, require iritex~ 


“yaittent. dialysis, but who* are, otherwise in good health, can drive.a private: | | 
motor ‘vehicle and. light commie reial or ‘public. transport - vehicles safely pro- +. 


hea 


« vided. they are always able to be dialyzed at: the interval. recommended by their 
- ahyliclan: .This.means that, ‘at the preseht' time’; such persons must’ limit’ 

their driving to’ about three hundred miles from. home : in order. to avoid undue . 
. fatigue and provide a margin | ‘ef safety for unexpected ‘delays. ‘Due: allowance | 


st 
* ‘ pa cb : ee ao Ge : : ri i: sea ee 
— 


a “18. Cancer: me Cie wt ee ee ee 


een (Canadian, Meidical Association, 1974). ee 


: : . 4 2 
fi Los 
= # ee 

é = 


x “One factor that is often overlooked as a. cause of collapse: divine ane . 


l 
ving. was carcinoma: of: the bronchus ‘thi ch commonly metastasizes in the brain 


and may cause seizures. However, Markel (1975).of the “American Cancer 


2 PR 


‘Society: reported the re has been. no: problem with the licensing of cancer patients. 


The cancer patients are either obvidusly too sick ta drive se they, do not) or . 


pehey are completely able’ to drive. . ae ik ee te ee : a, 


: 19,. Obesit} a aa : : — oa -- “a : _ = /~ : Ss - :* 


pee aera is Cassa * a 5 od x 
eo. ow abe : 1 ifs SEM = * : a7 


"An _extremely obe se person. may. not rue ‘abies to re spond rapidly enough 


to an emergency ‘situation anti may not be able to operate the controls ina smaller © 


1 BAF. properly, (Canadian Medigal Association, 1974),.. Obesity could also cohstitiste -, 
ia handicap for a person required. to drive a: ‘commercial vehicle. The exertion. 


s needed in cotiume reial, ee may be hazardous to > the ahese driyer (Quebec Min- 


‘istry: oF ‘Transport, Tora, ee re ae rr . 


ay Pr 2 ‘ Baa eS _ : 


L hie: can usually. safely dtive: private %\' 
vehicles. ° (Canadian ‘Medical Associati n,- 1974; ‘Quebec ERIE of Transport, : is 


4 
\ 


- ‘ohabed. enetteid oft three million wencealy handi: icabped divers va uged adepive « oo 

4 controls (American Medical Association Journal, 1971). ‘There are certainly, ./ 

more in use today... Mach (1 971) found that in a selected group | ‘of 100 Physically. 

\ disabled persons 95 were, able to drive with appropriate changes in the auto-- ae 
mobile. However; Hyman ét als. (1972) conclude: \a review of the literature 

that available adaptive equipment allowed a limited group ‘of the disabled to’. 

drive... \From a: strictly technological" viewpoint, almost any. physical disability, 
could be: accommodated; however, economic practicality and. need limited the: 

development t; to the most. ugeful adaptive eaeemens (Peizer, 1975). 

j y ef pigs 4 ey aw : : o 
The! Americas Automobile ‘Aesddiation (1972) produced. a catalog: of manus e . 

" facturers ‘of automobile adaptive equipment. \They also recommended which: 

' types: of adaptive controls, were used for various. types of disabilities. DeBene- . 
dictes. and Dougherty (l 975) have. catalogued several hundred special transporta- 
‘tion vehicles. or assistive devices available for the, ‘handicapped. This directory 
offers a brief description of the device, its ope ration,. its cost, and other im-. 

portant_statistics._\Rodger_(1975). -presented.a_chart with the, type of adaptive’ 

controls needed for ‘various disabilities as well as the ‘type. of general vehicle’ 

7 ‘equipment needed. Laurie (1973) described, in general terms, . vans for. the. . 7 - 
physically handicapped and presented a listing of manufacture rs Of. wheelchair . a. 3 

‘iifts,. hand. controls, | \ramps,, etc. Scott: (1974) described the: state- of-the-art 

meio sary for accuse vans. * — . ; 


2 : oad a + tae 
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The President's. Gortaitivs on Employment Sf the Handicagped vive). 
feccromanded a partial list of requirements for ‘automobilest ig 
he 

<i Door opening of 36" high plus clearance to admit wheelthair. 


ae 


ae ae Removabl headrests to saatite dviver to bring § an » wheelchair. oh 
v . \ 4 ‘ Y 


A minimutn of 13- 1/2 width i int ‘back seat area to ‘hold’ Wheelcha 


\ ~ 


er Hand-operated émergency brékes-and wwindstiiela abbas! : ts ao 
a - 7 ‘ wy ‘ ~ tt ‘ 4 i 


‘. « 


| he Front seat parent strong enone te act as pisbibere: 
‘Pront doges wide enough: for. easy. access to the front seat by the para- eee 

‘plegic, ‘and trunk’ and door r hgight at a convenient level for a ‘person ina 

| wheelchair. a arr gan Pe Phe 


a 


ft 


ee Rhoads (1978) 2 also listed’ auto A¢ nil 


ot Pree | 


; Cosas: desig. CE Se Mees oe ee 8 
#3 Automatic. transmis sion | a ee ee (is ep ae 
¥. Power steering | a -  o eS gee he gh 
. ., Power brakes. a 7. ra a ae ee ce 
ts - Tilt stee ring wheel ~~ ° ete a ee a 
Et over widadwe. : ss (- = 
_Electric'door locks’) 5 | 
. oo  Afrm rests (right ahd center)” : 
o aes Inside adjustable mirrors 6 tb 7 Fa fg BR gore 
« * Bench seate (0 ag ian eg 
-, . "Citizen's band radio ~ i ~~. . ee eT ; 
“ S.. Rear window defroster. ast 4 Bs oe. 
-  ‘\\ Electric garage door opener” < aoa ae ee a ae 
—, \ Inside: rail sling \for lifting) ee go Ra! a “#2 


. . \Mechanical lift (van) 4 Py Te ee ae a. ae 
|, «, Wheelchairlocks »- | ee ee ee 
_) °.. , Contoured cushion seat "0 2° Pt cee . BE aaa 
—  w UInside overhead grab- -bar’ BA ogee _ on ; a 
La ore oe Sliding door: . re ee 2 PY es 
eo a » 9 + « Small ramp for wheelchair a ee ne ee ; 
ee eh ere * Seat rail - I ‘ 22 ys aa : 
. o : Extended seat guides cag ae a eS a 


ey Anbther Bei Cresta “a 974), uated several additional require ents to. 3" 

the list above: > 4 sag. 2 . a ae 
eget Fe “Bucket seats _ 
ye ‘oo Pivot: front seat faa! 


Zorman and Klinger (L 970) presented an overview on transfer of the physi- 
cally’ handicapped into automobiles, automobile safety aids and accessories, . 
parking and\garage's. automobile controls and adapted: vehicles, as well as tra- 
"vel conside Pations. for the handicapped driver. Zino.(1972), in his article,- des= 
3 cribed the minimum car requsmen? for instructing es eer handicapped a 
students. uae Se, 2, ey 


JA Fuirtoxt Provided by ERIC 


yee 


| in «trouble pore power - equipped vehicles. if they have automobile’ maotor | “pr reseiie 
- ‘Many. do not have jthe. strength to handle’ the. vehicle ‘without t powers abaiaten : 
: He’ recommended a back- “ve Bower gystem es 


ay os ; : gs te 2a t tc - ru 
ae * a : 4 . + . 


: ‘The: re wer on St many’ siweween studiés isthe aréa ‘of. ae néntcdls bag 
“driver behavior, Goodwill (at 974) studied the reaction times ‘of.30 niormal and. 
50 di abled persons’. He: found’ that the: disabled reaction timmes-~for movement.” 


y of foot from accelerator to brake and: mévernent of-hand from wheel, to’ hand iia, : 
: unit®-to be slower.: Richter and Hymar (1974) found that a. ‘Broup. Gf45 drivers. 


could activate\hand’ fcant roby anda pistol-grip controller, with trigger- -activated 

“brakes ‘faster thar foot-operated., brakes. Ina somewhat ‘controlled study in’... 
" Washingfén‘State (Hyman, 1974); :663 hand-control dtivers had equivalent 2 acci- 2 

ident and: vjolation rates, when propared to 104 non seatricteg, drivers: : ae 


_ j 


‘ ene ae asta 
« yo Meat 


Pelzer (1975) 4 ‘diséug sed his inowledge: of. the state ~of- thre - ~art\ot ¢ advanced 

- adagane ‘equipment coricépts. ‘He. destribed a.vehicle. contrél: using: movement 

* of the eyebrows and the adaptive devices, & litter patient could use to‘drivex’ 
Bray and Cunningham: (1967) desc ribed the gesiéral feed for. ee of. 

‘yehicles: for different critical. levels of Se Gord function. 


can 
whe! 's 


‘Wuddle ston étai.- (1957) presented 4 case ‘whe rea 2 patient with very: limited 
“upper extremity function was uble to. drive his: car modified with, all foot controls. 

.) Kesterson (1 975):; described a special ‘driving’ ‘ring for amputees in*placeé.of' the. 

: _ typical spinner knob on the steering wheel; ‘They can open their hook and’ inser rt 
it in the ring.. Reynolds (1975): de signed “a ‘driving splint for,support of the arm’ 
for. quad riple gics not requiring the use Of the’ triceps, Several possibilities for 
motorized controls were presented in Lehneis et al. (1 969). Dunkel and- Selwyn. 
(1975) described ‘their’ ''Open-Loop Electric Steering System!! for < cars ‘and vans 
that allowed reliable stee ering through foot switches. : ke ae Seer : 

‘Harden aaa Tenniswood: (1973) described controle. sonich bypass the: noel ¢ 
pedals and connected directly to the servo-walve of the’ sae system and to the’. 
carburetor. These controls were designed for handicapped dindividuals who lack, 


the strength’ and range of motion required to use the add-on type of adaptive , 
‘ controls. Almost all of the force required to ope rate the finger controlled | 

_ brake comes from the vacuum. power unit. This push button device gave 
real. feedback for aid in the’ control of ne vehicle. 


r re : ‘ i = 2 a 


MA ie G5, 


. ad ; : ‘ as le pa ” = eos Sag i 7 oy 3 ie QO 3 : aoe 
Tet BO BN + ad pre. ; é aa e 2 6 * 7 48 6s . . 3 . : oF 


“ = ~ — . tr ogmen: (1974) penpried € chat in 1 1970 Congress authorized pukcheee of! 
oye adaptive automobile driving aids for disabled véterans. He tested;17 control, 
eS systems: ‘and found.that ‘only five were -safe.. Peters (1 973) reposted’ that: IV 
| different hand-control systems were purchased.and tested. They were. ret 
- jected hecause of safety hazards or generally low quality.. He mientioned that. 
‘installation was a. highly ‘specialized job requiring general automotive. mechan-- 
ical knowledge and specific uride istanding: of the ‘control system. . ‘No-specifi- - .. 
cations; standards, regulations or Fequireme ents were in existence in the yp. 5.. 
at the writing of this article. Tentative sere standards for. automotive adap- 
tive equipment for disabled veterans werd published in 1975 (Veterans Adminis - 
tration, 1975). . These standards: established safety specifications, ‘operations 
ie nce aerial and reliability standards rer aera of ,the's¢ devices. 


“a 8 “he biggest scopic for the wheditteiseboud ‘person was: getting: into aud 
out of the car: (Goldberg, 1975).° Dick: and Gresham i 974) described a ‘proce- 
dure for getting a wheelchair: into a,two-door car. They recommendéd two- 
‘door. aittomobiles' over four-ddor models because. of additional room ‘for, enter~. 
ing and bxiting. Goldberg and Davis (1967) also Presented a ee of se ¥ 
a: wheelchair into a two-door vehicle by a Be eaeeere Gece a 
oe, eT 7 Ganningham CWE STi) ) described. “the di developinent ae a _epecial wheelchdiz. which 
: was s adapatable toa ‘twa- door’ sedan, and among, othgr things’, could climb curbs, : 
& description of, the. design and operation of an external: hoistifor wheelchairs 
, \which.mounts ‘on ey roof of a, vehicle: ‘Was presented by Henshaw (1 970). Rozin . 
“and golnai, (1' 971). de'scribed. se a specially designed wheelchair and reconstructed 
automobile were used to enable a triplegi¢: ‘patient to drive. Deyoe and Ander- . 
‘sen. (1970) reported the development of a transfer stool: which assists quadriple-. 


é 


gics in getting fromm their whgelchairs t to the automobile: driver: 8 seat: ae ce. 


. 
ad 


In England; Hall (1 960) noted that the usetgt adaptive controls on English 

cars with mariual transmis sions ‘Was. an‘ungSati actory modification for persons 
without uge. of legs. _ Céntrols for the inyvalid‘car (three -whe ed) were: designed. 
for the handicapped. - However, these cars are underpowered, unstable, and ~_ 

' - noisy. Millicamp (1970) also discussed the problemis with England's’ poorly. de- 
signedinvalid cars. Another article described some improvements of the'con-. on 
trols of the invalid | car. (Three-Wheeler Conve'rsion Helps the Disabled, 1969).. 
Dwoskin (1970) suggested that the British Mini car was a, 

- handcostrols are easily fitted, and there was room for ‘aAvheelchair. He reported: 
. that the Mini was better suited for the. physically. handicapped than-most American 
automobiles. A reaction to a mini - car with Saat aah cont ols was sale peared 


(Bailey, zy iDys 7 3 a Sa 6 7 “See 
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acti cee at 


ee ee 


eam 


“This section’ identified ‘the most im portant additional re vusaren and. de-. 


driver, 


velopment efforts needed in driver éducfation. and. licensi ing Of the handicapped | 


These recommendations. were ‘identified, during .the performance of 


. the pro. ect and represent suggestions from both Phase I and If of the. program, : 


7a 


ay 


comparison of normal and handicapped drive rgs requi rements” 


- The: order i in. which. they, are presented, does. not indicate apse tenance or r importancé. 


a Pgh hee 


A more. comprehensive analysis ‘of foie driving task for normal. a oe 
driver's; - Of, particular. interest are those’ sttuations critical to. 


s#fe driving. ‘With a detailed analysis of the ‘perceptual; cogni-: 


| tive, and motor aspects utilized in driving, ‘it would allow for a 
more valid dete rmination’ of the effects of medical disabilities 7 


on, driving. 


" Detailed ee laie: oe Artving ‘for various: handicapped aelweros. ia 
‘This would be a determination of those cormpensatory driving 


behaviors that are. .difte rent: from the able-bodied, From:a 


for the handicapped for: skills dévelopment could-be “determined: fete 


A separate analysis would be: deg for each oo ee ay ae - i 


= 


. 3. an darge scale eipdemiological ive study ta measure the ackident 
and: violation rates: of specific. handicapped groups. To date, . 7 
” most. ‘epidemiological type ‘studies have rot defined their popula- 


= ‘tions: “sufficiently to draw meaningful conclusi ions.’ A detailed — 
“study would inélude aSpcific medical diagnosis. for all members 


tA vatidacsa procedures for ‘the assessment and evaluation: of each | 
; handicapped Bou: These procedures would be for: | ; 


ofthe study and specific details about the individual in the study - * 


a samples (e,g., driving exposure, sex, ariving environment, a ae 
: “types. of: veliciess driver beta ed tee). oe 


7 


“eas ac “Acceptance into a driver education program. ve 
a _.Personal évaluation of capabilities for. dete rmining type 7 


of. driver education. needed | ee 
ow. 


t edaiawansie: eae. ; 


Re-licensing (after having been’ licensed previously) 


a ae 


_ a Determinatiga i if C applicants a area allow wed to drive at: all, 


Development of. more ies i médical criteria that are. 


validated. These would be | : a Paes” 
2 ~ a oa ‘ : . — ‘ um - oe ne : eo: 


7 Determination of yee of conditidh ang 1 license: 


a. Period of time between. license ot maiesrein ge? 


¢ 


Development of driver aried cea, inatanials, These would ‘be 
_designed for use in public schools, rehabilitation institutions, aa 


o, ae private driving schools and others. The following. are the types Ph 


- : ' GuPricihim ‘antevials for each of a various. Nandicane 
(e.g+, materials for the mentally retarded,’ the epileptic, ° 
» those with. cardiovascular, disease, the orthopedically im- , 
_ paired, etc. ): : 
ao a  pratning peice to. each ‘techalques. to dzives ‘education 7 7 
a oe = personnel (both special easeatien and driver ening ia ‘7 
& oe instructors) oo oe ee foe. wa 
-— Training package for school aaviisietwatows so that teach: 
ing. Programs for the handicppped can be established 
a “Different prog rams: tar the new igeiven: for remédial train - 
ee Dg? and for the. newly handicapped driver. - oy ee 
. ' ; : ; . . v 
te Dosctipe cn of etucationat ‘iatetiats and fis ograms related to 
+ the licens ing and education’ of handicapped drivers, These could: ae 
- ‘take the form of ‘complete programs, or ‘simply, booklets. The. - . 
ae following are the types of persons, for whom-these pecan eme could 
. be developed: , Z 
7 tg - Spigcialists & in the DMV (DLE, DIA, anid ela j ° 
s 2 Ds DMV, administrators Oa Le _ . on — or - _ - 
aoe Private physicié ians “and public health eeu ; : a “3 = ae | 
‘ ee Medical advisory board’ participants a a ; : 
98- — a 
F a : \, 
fc Se wet : 


Se of, educational pachesss. that would be develoned 


2 Sa ae iz : ” 
° eid Jcuad medic l : “ . 
are special interest groups he id 7 a | . 
Bs. Establishing and prclenetiag a ‘improved | aducatio and ‘licensing '- 
Ae system.” This would inclyde. eae data to évaluate one cope 7 
. the system itself. . a 2 oe es ‘ Ste ae ye: + oo 
ee Wetalslishihg and running avclearinghguee for information on Laie 3 


capped drivers.’ Thig clearinghouse would be.a central repeater 


for all the re search ane that contribute t this areay 


_ the handicapped, alike. 


‘ L. - = — 


7 Seidy ie potential effects ‘of chokapeutic drugs. This would be the 


dev _ 
drugs, and the possible effects on driving. This ‘could also include a a 


ee cei ape effects, 


lopment of a catalogue of available’ information on all therapeutic: 


= 
ee: oy . 


_ Studying the use of and establishing’ a ‘conditional license. program, 

“-, The principal interests of the study would be the legal, implementa~ 

'_ tion,. enforcement, and. cost implications ofa useful conditional . ¥ 
4 licensing programy. mG : 


o* 


= wd 


Development aad validation of a driver ee teat, “as ‘valid 


i 


driver performance test. could be used for both the able~- pics ‘and 


‘ : ; 
+o 1 ma a OW 
a - q 2 4 
a Oi, goo _ 
8 re * Pee, 
we ; 


Sok 2 


i ao ee = if ; © 
“haem dx Re. Driver: education for. the handicapped: resource). 
“guide, Volume II. ‘September, 1971,;. “Southern » Itlinoie i> °° 
“University, Contract: NOs. SEE | 35- 009-71, Uz s. Departmen 

of Transportation, ates oe. as pea 


eis Abt. Associates, Inc. ongéneportation necae Of: ‘che Hana aappad.. 
Ra ae ‘August 1969,. contEact 1 Now ‘T8- 304, U. Ss. Department a 
a _ Transportation, ae ; : . mo ; 
Mdsdkballe,"M:" “Driving license and hental disease... Ugeskrift. 
for. Laeger, 1974, 136 (4) 215~- -222. eens Fe 


: Allan; K. H. J ‘Cinsky, MOE. Gebel charactéristics ro) 
disabled population. ‘ social Security Bulletin, (1972. 


Rules, th. 9. _ vision and ‘highway safety, Néw York: chiltép. 
Book company : oe = 


—— ‘ P if 


“ aYtobelld, P, 0. he nanaiednpad: as. autémobile drivers. 
“Rehabilitation Record, mee 5(6). a fe aia s 


Sppeelcad Association of Motor. Vehicle Advi inccatove gna 
2 the Committee: on Motorists Vision and Highway Safety. 
nn Vision screening for driver’ licensing. St. Louis. 


ee Optometric Assogiation, 1966. _ See 


“american Automobile Association. . Vehicle ‘controls for disabled | 
persons, ‘(including wheel chairs,.. ramps, ‘and aoe . 
Washington: “American Automobile Association, . 7 


_ 


ec Diabetes. nauoetacion, Inc’, Facts about diabetes. - 
New York: | American Diabetes. Association, Ince, © 966 


american Jurisprudence, 2hd Series. 1970, 7(106) » 673-675. os 


"American Law. Reports, i Ah 1971, 38, 452- 472. 


_ American’ Medical ‘Association, Committee an Medios: Aspects of 


Aufomotive Safety... Determination of need for medical eval- |. 


/_2xation | in driver licensing. -Journal of the American 


ao 
2 ah 


“7, Medical . Association, 1968, 20: 


ie 


7 american’ “Medi aI Association. Physicians guide ‘for determining 
= _ driver limitation. Chicago: American Medical, ABeOCtattOn, 
» American : Medical headeiatdon, Jougnsl ‘ae. Motivation . 
“ helps | drivers make up for _physical handicaps. Jouznal. 
of the: American Medical Association, tae 215 (6 


Agee ean Medical Association, - Proceedings on the national 


“arthur Ds Eaeeie,” Enc... Employment , ‘trangp 


shawls R. W., Schoolman, L. :. | Whittlesey, -P oy & Kinnamon, 


. ‘Banks, T. E. The role of physical divapiitties. 


american: ‘Medical Association’ & American peeoclarton. ‘of: Motor 


Vehicle Administrators. Medical: orientation for: driver _ ot 


*- examiners. .* Washington: ‘American. Association o. Motor 
Vehicle Administrators, 1973. 


conference on the caging driver. “Morton. Grove, Til. ; 


al: 
* 


“american, Optometric Association’ & American Association of Motor’: 


Vehicle Administrators.’ Vision: Its.role in driver licensing. 
‘St. Louis, Mo.: . American. Optometric: Association, . | Loy 


nortation and the P 


~ handicapped. Final Repért,,/July’1968) Contract, No. “tgs 
“RC-45-G-67-ly U. S... Department ‘of. Beast hy Education and © 


Welfare. e sl -208- 344.0: 


wey 


‘Arthur D. “aattle, Inc: “The state of" the att-ot traffié i safety. 
New York: Praeger Pu ishers, 1970. ae 7 : 


packer J 31st. annual’ meeting of the German doaiety. “for - 


TZaumatology ; Insurance, Welfare and Traffic. Medicine, Inc. , - 
‘Deutsches . Medizinisches Journal, 1967, "18 (24), 736- 739. 


7 Bailey, T. “tndependence--mini sty. Nursing Mirror and ~ ” 


Midwives: Journal, 1970, 131(4), ae . . ¢ 


: Baker, S. Pes. & spitz, W. U. Age effects and. autopsy . evidence a5 


of disease in fatally injured. drivers. Journal of the 
E American Medical Association, 1970, suey. 


J -pakex; oe Pr, A Spitz,., .U. ‘An evaluation of the hazard 


created by natural dcaeh at the wheel. New england 
Journal, of Medicine, 1970, 283(8), 405- 409. 


“A. F.. A symposium on ‘medical conditions constituting 
a hazard in driving. _ Maryland State M Medical SOR net 


1966, 15% 55-58. . _ i ities. « 


patkany A. Various causes of aieturbances ‘oF consciousness 


eh er for. traffic medicine. Praxis, ae 60(17), Oo 
-532- 534. e . « Se, ' a, . 24 Ya) 


" Bankes, J. L. : Eye defects of enters ‘sdatcapeed children. 


. British Medical Journal, 1974, 2(918) , 533-535. 


T Journal .of - 
the ee State Medical clo a 1967, -119(9), ee 


- Bardach, Jo. Psychological. éonsiderations | in! she driving | 
skills’ of the handicapped p rson,. Sympo U Hen a+ - 
at the American Psychologic A i i shington, D. Ci; 3 
September 1969, 2 * ‘ 


’ Bardach, Js" L. | 
ie op behavior in tne ‘disabled. 
America, 1969, 53 (3), 692- 


“Bardach, J. “Le “Psychological fa rors in? the henieapps 
: driver, Archives of Physical Medicine and Ri 
oT , L971, 52 ( 332, a4 ania Ee 


The car and the 
26) Te 16 


a NeoB:. 
saa ;  Physigias 
“Barteis, E. Ce, & eudakoiogiG, 0 

‘cause of automobile accident: 

Bulletin, 1965, iM, fare oS 


: Personal Comin arian aien Lee ipteis,. Towa’ Es Vocational: aval 
Rehabilitation’ Center, . Description of student: disabilities,. 
pre-screening and: driver education: Beoasdares,) oer 
oF 1975. a oe ae . + : 4 a : , on ae 


. ts ee ” 


pellet, Roman, : Be Kostis, rit & ‘slater, A. Continuous 
a , electrocardiographic monitoring. ‘during automobile driving. 


_ American Journal of. Cardiology i eo 22): B56- 862. 


‘Berger, - J. ‘EB. ‘Traffic accidents ,'. “fatal ‘injuries,’ and peyohiatty.” 
Clinics in Plastic Surgery, 19.755! 2) 3-10. ; 
‘Heendée, oa Driver. evens for the saverely handicapped. 
American Corrective Therapy Journal, A208 22(1), 18- -20.. 


‘ndekow, B. »Driving licenses for tientaity: retarded? Papas Ulan daden, 
, 1973, gOtns) 4: 1309-1311. © hi - ae ra ee 
Betts, T. A., Clayton, A. Bok Mackay; G. Me Deve ee 
commonly used tranquilizers on cape cae Sei persormence 
‘tests, sb aac la Journal, 1972, 4, 580- 584. 


- Bishop, R. Questions and. answers: “About driving simulators. 
Safety Education, chicago , Tilinois. 


Bixler, E., Kaleg, Ru, 4 iauwling.,- Qs, & Kales; J. "whe effects 
of hypnotic: drugs on performance, - Current abersp entre 
Research, 1973, otal 13-24. ie : 


Blohmke, F. The amputee in road ‘traffic, Hefte Unfallheilkd, 
1973, 114, 238- 242. s oe ; re OS 


2 ~ als. . 


: oe 


Letter from M. Bloomer. i ee of scréening; eligibility, “°° 
-* evaluation and training procedures of the handicapped <7 
- ..."! driver education Reg pede in the Oklahoma” City Public - 
Se ‘Schools; ‘September 193 (1975. ‘ = 
oo 
Bolinger, W. .T. Project:. students phase “II, safety eeainiae® 
using © driver ‘education’ non- ~traditional systems. Ohio, ' 
Montgomery County Public Sehools,. paguer 1970, ‘Project 
442C-MR-70, Ee 8. EA. Title-VI. 2 oe 


pologay J.-F, Kettering; Ww. Rs, Mullin’,. Ry. c., & §$trickler, 

-D,. J. The measurement apd comparison of variables related 
‘to driver and highway safety. -.between educable: mentally , 

-*  retardéd and normal high*school- age students in’ Pennsylvania. 
.. | Final Report, February 1, 1971, Millersville State. College, 
7 .Grant .No.. OEG-0-9- 48-206 2= 1326+(032), . Department of Health; ; 
; Education ane Welfare, | ‘Office pe Education, Eric” RO:, Oe oes 
ED 056 446. 2a 7, . ae ge gs 


poner af eatery Rez 
obtaining a. permit. 
_ Danvz Ps il a “Interstate Printers & Pu 


“Bonner, Jey Gutshall, Re. .& ‘Kener, a l 
Téacher's manual- Danville, Tes “Thterstate Printers 


Publishers, inc. 4 Epes “3 : po a . . as : : 


. Bourgeois. M, On the, ia of the driver: Ss ‘Ligénae. 
‘Societe. istic -1969,. cieitt du 24 Fevrier) ;: 


‘ 


“Brandaleone, #1, Medical. facrore: 
Medicine, 1963, 63(12), 1773- 17 


New work | State. Jou nal of 


Be 


Scendateone: H... Motor’ vehicle ‘driving and éardiag pacemakers. 
Annals of Internal Bedecinen oe 81(4),. 348- 550. 


peer ere ae & Friedman, G. J. The medical aspects of - 
motor vehicle accident prevention. Annals of.Internal > 
Medicine, 1958, 48,~363-371, - a” —_ ea 
‘Brangateoke H., Katz, R., Tebrock, H. E., & Wheatley, GoM. 
Study of the relationship, of. health impairments*and | 
“motor vehicle accidents. Journal. ‘of | Occupational Medicine, 


1972, 14(11), 854-859. — i re 


New York State Sous of Medicine, 1966, Eto); 602- 608. 


Bray, Po, & Cunningham, “D, M. vehicles for ‘the. severely. 
, disabled. Rehabilitation Literature, 1967, 28(4), 98-109. 


' . =104— 
a 


Bae oo ; 


OMe 


brincetesies th & ‘Sim, R. iHag@ioal aspects of Acie ‘Licensing... -» 


ow Briggs; 6 


a: . et a o. 7 
_Brazell, R, Be 
niethods. 


rch” “Syitpos ium “OF: ‘the eaueonobl ia: 


Peta pnduetiy, Rlghway Safety Research pieanns ae ae 


211-047, at ah ou Pg x 


é 


Q. ; 


.BEOwn, E. B. _ Driver: ‘education ‘for. the. enyeiediay. handicapped: 


Jourhal of is affic. Safety Education, ‘19,75, (22, lie e 


Shick 


, Brown, I. D., & Boulton; B. Ce Exgonomics, 1961, ae 


Brown, -P. L., A asudte, RF” Draver’ behavior and ‘beores: on as 


the MMPT. 
18- 21: 4 


-.JOUE al Qf Appliéd Psychology, 1960; eel 


‘ ; BY Se 
a a a s 


op 


aly: "1975. 


yee a 2% bos _ = o | 
Light, W. O., & Douglass, JsoM. 


pee Seer ee yas AO 2200) 6 


Pe er sonal theca Rite. 4 : ce, American Academy. for! 


\ 


‘tg tf det M, S. ; 


buteigiiers; M. “Wee & ‘Gueniaeeas briving records of 


neuropsychiatric patiérits,. « ems! of Applied Psychology, « 


1967, SL (2), 96-100... ie a 


(Buttigliers, M: “Wey & eae M, Temporal Pal neiodent® 

‘ between ‘automobile accidents and psychiatric, hospitaliza-~. 
tion, _ Perceptual and Motor Skills, 1967, 24(3), 1327= aaeee 
‘eueljies, M. W., Gienickee, Mv, & tecdeban. Me * priying 
record of medical and’ surgical patients. perce eres ene 

. Motor Skilis, 1969, i, 427~ 434. : j 


\ 
calégernia, State or, Los Angeles City. unified School pistrict. 
Driver edu¢ation course of study for. EMR students. ‘Los 
Angeles, California, 1970. 


te, 


Campbell, O. Fi, & Ellis,° K, G. “Chronic medical: conditions 
and traffic. violation and accident experience of diabetic 
drivers. pledern Medicine of Canada, 1969, (24(1l), 29~31. 


Canadian: Medical. AsSociation, Committee .on Emergency Services. 
Guide ‘for physicians.in determining fitness to d: 


motor vehicle. “gottawa: Canadian Medica Association, 


ret gt ? 


“canty, A. Problem drivers and criminal offenders: A diagnostic 


comparison. Behavior defects as a cause of traffic 
accidents;. International Conference .on Medical Aspects 
,;Of Traffic. Sarery ‘Montreal: -Sun Life Assurance.Company, 
1955. —- a 


ik we fF 
pak es 


~ ane: Lis 


e 


Mh 
eee 
ro 


ah. 


“Pe rsqnall Colin a 


/ ¥ 


fon with, Hl. “champagne, aaegline school, for. 
__ the. Deaf. : Suly M975 ———. ae 


. ye: 


ee ee ae 3 

Cheetham, Ry, W. “Epa. safety: and mental. health: in “South africa, Die 

oo . Part ID. .Sout “African Medical’ Journal. hia 4816) 225= ! 
eee “2296 or 7 a : ee a te a ee ee be . te. ’ = oye ae. ca 


gs s ° %, = : ame, : 

.. committes on Medical-Ra ing of: “ncideces cneademenee ‘ guides . ‘to weak 4 Ss 
ar, + Ne evaluation | of p smanep ts impairment: The extremities: ana? 72 toy 
back: ,Journal of the: American Medical Association, 1958; . 
epecear ‘Edition, . — o 


Committee’ on. Medical Seine of. Physical. ‘Tmpaintent. "Guides ‘to. . 
the evaluation of | permanent impairment:.. The cardiovascular. Lv 
system.,. Journal of the American Medical Association, ‘1960, - 4 
7 172,(10)., “T39= — 


Committee on. “Medi¢al? Ratin of Physical. Impairment. _ Guides to the.’ 
q 


evaluation of permanent impairmene:. ‘Ear,, nose, throat, ang,":: 
related structures. Journal of, the. american Medical associat 


of (1961,..177 (7), 99— lil. i 


Committee. on iedigal rating ‘of Physical. mpalzment:: "Guides: to a 
., the evaluation-of ‘permanent imp airment:.” The centfal .nery us, 
system. Journal-of ‘the Americ! n ‘Medical Association; | aia r 
gana ty . : v —. es x ; 


committe | on Medichi” Rating of Menvad aoa Physical’ rabatraen ee, * ye 
‘os Guida to the evaluation of. permanent impairment: Pie Sy : “ 
Ca aa Journal “of: the American Nédical Associati Be . 
Ag64, See edn 151- re a j ia. et Eee ae 


n. 


ns Gémmd eae. on. “Medical Raking’ of. Mental. and Physical ripaiznent, a 
, Guides to the evaluation of, permanent. impairment? | The: : 
— _ peripheral spinal nerves. -Jotrnal. of the American Medical 
, Association, | 1964, eR) ey ie 


= wo aan ee 


Committee on. yedicat Rating of Mental _and * ees Impairment. 

Guides to the evaluation of permanent ampairment :” The 

respiratory system. Journal of the American Medical Association, -- 
1965, cea a 177- 187, % 8 , aes 


Committee. on Medical katdag lof “Mental and Physical Impairment,: 
Guides to the evaluation of permanent impairment: The 

é endocrine systém.. Journal. of _the American Mees cel AsSociation, 
1966, , 298 (2), eto etre ce : 


Committee on Medical’ Rat ing: of ‘Mental | and Physical impairment. 
‘ Guides to’ the evaluation af permanent impairment: Mental 


. illness. pclae = the american Medical. ‘Association, 1966, 
128 (12), ‘s i is ae 


Conger, J. re “Gaski2Y: H: ed. Glad, Bb. pe ), Riinelf,- R 


a + : 7 seg SS 


ae 


Committee ‘on Nomenglature: avid oo. ieties: ‘of the anerscan: 


fae elaine ‘Diagnostic. ‘and statistical | manual - 


pana e510), 
aye Se 


of mental disofders.— Washington," D. Cet "American Psyc fatric. 


4 Dae i : po oe 
aaa eo : . 


. * compact (state programs ‘for the: » handicapped.” coke 


eateseate of Executives: Of American Sthools for the: peat, Hones, 


\. Captioned +Films ‘for the Deaf.. Distribution: Center 
‘ 9f- captioned films for the. deaf: 
educational. films, fo 
. Ueos 


‘Department of Health, « 


- Captioned | Pilnstand Scare aac ame Branch, _1974; 


ays 


Cohger, J. Je Nba lien, S., Glad, -D: Dey Hassel; ae 


_ ' ee v. 7 Sawrey\, 


nie Bis urea Medical Association, 1959), 


‘ * Hes : : 


A(theatrigal: films’ and 

Its), Vol; 11. Washington, D.C.: |. 
ch, ‘Educat n° and Welfare,’ Office’ 

‘of Edycation, Bureau of- Education . for the Handi¢apped, 


ae 


Cataloc ee 


1 


Lily Bene 
W..L., & Turtell, Es Psychological | ‘and 
X9gieal factors in, “MOtOL vehicle, accidents... 


‘tee 


Vs; 


_ Sawrey, W. Ls, & Turrell, E. S. Personal ana ‘nt terpersonal 
“factors in motor vehicle. ace tdents. nei scktwieele SL Of. 


; pEsyeneeey eas db3, 1069- 1074, me = 7 


Conley, R. W. ‘The ‘economics. SOE © vocational. rehabilitati 


vo Pett imers: Johns Hop ins Press, 1965, -EDO. L535 fay ee 
- comecticut, State of, Motor Vehicle. Department. Some of" = ut. = 
ou best drivers * Hartford: State. of connecticut, a, 


é 


“Coppin, R, a. & ‘pack, R: C.- The. totaldy ‘deaf driver i 


ee ges a8 
nag AN : 
.™ 


on. 


we 


1970. 


’ 


n. 


. 
ate 


‘Galifornia: Part I. Report Number’15, July 1963, Rivision. . 
ie ee elie Department of Motor Vehicles. 


AeeSpen R. S., & Pec 7, Rk. C. “The totally deaf. driver i 
California: Part II. Report Number 16, December 1 
. Division of ss sie aaa Cali fornia / Department fe) 


_ Ven eLO# 
. a 


“Updated cheough 1975, ° : 60A(264) » 


‘Corpus jiris Secundum,” 


compa Juris Secundum, Updatéd through 1975. 60 (147), 


| corpus,Juris secundum, updated through 1975. 60(154), 


‘.Crancer, Av; + McMurray, Le Redidant and ‘violation rates sof 


Washington's: medically restricted drivers. Journal 


n° 
964, 
£ Mole 
114- 128, 


pte 


~, 


800- 804, Wie 


8 
saan 


of et ; 


the American Medical Association, 1968, ‘205(5) y 14-78 


Pa 


re 
ge an 


be 


Crancer, rei % £ iow 


: Gunite 0 athe driving. simulatot--a better way to téach , 


Cunningham, D..: MA" ty SHaciat venicles. for. the severely ‘aigabled. “ 


oe RD-2615-~ Gé,Department 


2 ek 
F) : 


1970 69, 409- A16 


pine ee 
“wehiclé’ Qperaters. 
/ 126,(6),,°75- “8h. > 
“€xonig diseases an 
“1966, 22(5504);; 44, 


deaf. Pivers .. The Volta Review, 1970, 72(°8)%5 372- 375. 


+ 


Special Report, 1971, We peadiaag of California, Grant No.:.° x, cae 


. f Health, Education~apd Welfare, 
“, Social and Rehabilitative Service. -PB 215~ 346. rics 


vt 


Dallmeyer, K; By transportation. mobility adnivet of the ae 


“handidapped., Research Report. No. 14, 1974, Center for! 
eee Bienen Studies. 7 ae _ ae 
| ae 7 y on ee a a 
“Dawson, W. fe “St@reoscopic perceptual deficit of. mentally _ 
yretarded: adtiits, American gournal of. Mento Deficg ency 
1 1967, 964.5968. ; 


‘Hebenedicete,: Ry A. & peuchexeys BE. Z. _ A directory of ‘vehicles’ 
‘arid related system components for the elderly and handi- —' 
fcapped. «Réport No.. UMTA=PA-06-0031-75-1, June, 1975, 
Franklin Institute Research Laboratories, U.S. Department 


of Transportation, Pea Mass Transportation i 


PB 244- 474. 


DeLateur, B. J, taanaaa de Fo, Wineceacieta. Tis. Cus Wolf,< 


J, A., Pordyce, W. W., & Simon, B. C.,” Rehabilitation of 
the patient after themicorporectomy.- “Archives of Physical » 
‘Medicine and Rehabilitation, 1969, 50 P LetO fey "i 
re - es iv aie cae ae : 


rs as boat ', ee SS 20 tes 
Deyoe, F. S., & Andersen, V.«W. Wheelchair-ca® ttransfers 

for quadriplégics. American Corrective Therapy Journal, 

1970, 24, 130-132. ce se 


Put 


‘Dick? H. F. -Symposium:- Driver education and. the educable 


»mentally handicapped. Symposium presented at the 49th 
. Annual’ International CEC eonven-sens Miami Beach, Florida, 
ae ‘2971, © 


™ 


Dicks H., ry Gresham, Ge Teaching the handicapped‘to drive. 
“Perception » oe Seas Company , ‘1974, ie “ 


ee Diller, Tiny & Weinbetg, ee Attention in brain-damaged 
on 23 eae Journal of Education, ,1968,, 150, 20-27. 


-piMaio, D. a ‘A survey of sudden, unexpected deaths’ in 
-automobile. drivers. Presented at the Third Triennial |. 
Congress on Medical and Related Aspects of Motor Vehicle 
Accidents; New York, New York, May 29-June-l,; 1969... 


“Dokert, B. Drugs drug dependence ant traffic safety.” 
Psychophysical capacity under the influence of. drugs and 
‘ their effect on traffic. Pharmazeutische Praxis, 1970, 
1, 1<6:. ; 


». * 


Downard,;M. E., Ohio Bureau GE Nator Vehicles: “Driver. » aa 
licerising. .Presented at Symposium for, the Handicapped 

Driven, Highland. View . ‘Hospital, Cleveland, Ohio, 1973. or 

Dreyer ,_ DR; "physically. handicapped de ivexes a ‘Soapavetive 

we . study : of driver records, “Research Report: 42. (Sacramento, 

ae Calif.: Department of Motor Vehicles, 1973 Ue ee: es 


Briver. Education pigest.. Handicapped learn to drive in. . 
“Skokie S special pilot COUES Sy: Driver Education. Blgaee: 
1972- -1973, 4(4). 2 ae 


 pedving School Association of America, Inc. . Commercial sources 
\ of devices, controls, and modifications for the handicapped , 
driver. Unpublished manuscript. Driving School Association 
of. America, ‘Inc., 1975. ie 


Dwoskin, S. The disabled' s encounter. with: the eavironnane. 
Design and Environment, 1979, (24 60-63, 


7 .Edhag, O.. Long term cardiac pacing: * experience of fixed pacing 
: ' with an'’endocardial electrode in 260 patients. Acta Medica 
Scandinavica, 1969, ace as 502, 88- aes 


Baucational\ testing Service. Career ‘education. for the handi-~ i 
‘ . °° capped, 1964-1974: Volume 1, 1975, Contract No. OEC-0-74- he 
| 7366, U. S, Department of Health, Education and Welfare. 


s Educational Testing. Service, ‘career education for the harmtii- 
capped 1964-1974: Volume 2, 1975, Contract ‘No. OEC-0-74- 
"7366, U. S.. Department of “Transportation... 


_ Eelkema, Be Gs; Brosseau, a Koshniick,’ “& maGeas a.* ‘a3 
A statistical study on the Scie ienanie between mental © ‘ ee. og 
' jlilness and traffic accidents. North Dakota University, mS \ 
1968. ge 


Be % oe 2 ee ee ee i" 


“Belkena, Ry ‘Ce, Brosseau, an, “Koshnick, Rey & Moéee, « c. A ae 
statistical study on the relationship between mental illness — 
and traffic accidents-~a pilot study, American Journal of oe: 

: Public ‘Health, 1970, 603), 459~ 469. - ’ 


e- 


Egan, 7 Should: the sduckbie mentally pe aude receive 


driver education? Exceptional Children, ‘1967, 3305), 3 323. 
fisenlauer, R. A pilot program for teaching the handicapped’ a ny efiennde 
to drive. . Perception; 197 , 804). ee . oF pita ye 


eekor Erom R. Eisenlauer and L. Rotschafer of ane Des Moines, 
Iowa Public Schools, - ‘summary of driver education program 
for the handicapped in Des Moines, ‘Towa, September ils 1975. Pee 
‘Eliingst ad, V. S.A multivariate evaluation. Of. selected | rar 
’ driver performance measures. University of ‘south Dakota, os 
a. _,Department of: Psychology, Human Factors uaboreert 
vermillion, South Dakota, 1969. . 


_pYVingstad, v. S. A factor. analytic aperoaen: to the driving:  * a 
task, Behavioral Research in Highway Safety, an i;. sets 
“115-126. 7 > aa | 


Ellingstad, VecSe A driving task shaivats: In. aienseeas | ee ee 
' ON, W. (Ed.), Injury Control in. Traffic Safety. Springsield\. 
vali Cais rs i aalee 9 Uae pe . : 


Eran a M. Problems in ‘employment: of dialetics ‘in. transport 
Journal of. the Egyptian. meareet Agsociation, oe 


ehaele, V. BE. OA coitparison of aetoing ability of. fendicapped: 
and able-bodied drivers. Unpublished masters thepis,,.: 
Gnavenss Ey of Illinois, 1966. 


Epilepsy: ‘Foundation of America. ‘Basic statistics on the epilepsies, ' p- 
Washington, D. Cc. 1975, — eg 


Falconer, M. A., & egiee,. | Dy ses Driving. after, temporal 
lobectomy for epi lepeeys : British Medical gourne:? 1967, 
1, 266-269. — _— 


Fergenson, P, E. ' "The relationship bétween .information - process-. 
ing and driving accident and violation record, Human i ae 
. Factors, 1971, 13(2), 173- \76,. > 


_ Ferguson, D. transport, of handicapped persons by car. Medical 
Journal — of Australia, 1974, eiets 914- 919. a ; 
& am . : e ; + 
Fine, B. J. Introversion- -extraversion and motor” vehicle driver 
_behavior. Perceptual and Motor Ln 1963, 12, 95-3400. 


ERIC 


Finesiiver,; ‘Ss. Ce ‘They | Gan' ra “hean but Gey get, the message. > 
U.S, Department of Health, Education and emia d office ef 
-vodational Rehabilitation, Washington, D. ened 


*. 


= 


Finesilver, | Sa-C. i study on driving records, - Titcending require- 
ments and ineeeant ey of physical ly impaired. drivers... Final. 
Report, .October.1,. 1970, Denver. Un riversity, Grant No..SRS~. .. 

‘- ®p= 226346, uss. ‘Department. of Health, Education and Welfare, 


> 
oe Social. Rehabilitation ‘Service. ees . _ 
Letter from K. Pe ‘Fisher, Easter a se Rehabilitation’ Cetear. 
: New Haven,/ Connecticut. _ Summary of driver edugation ‘program, 
“ Pagust. 14, +4975. ae oe ee ,* eee a 
Florida, state of, Department of Motor Vehicles. ‘study guide for 
‘use with the. adapted Florida Griver' ‘s handbook . Salt: Lake - a 
“< “City; Efrsort,;, Inc. ~ gers hg : . 
i - Florida, State of, Department of Motor’ Vehilces. Words to know - 
in'the adapted. Florida driver's Henebook: a aes ge 
ort, “Inc, , . = — 


Fictiaa,: State of, Departinent of: Motor Vehildes. ‘Adapted Florida 
’ Qriver's handbook,: Ne Lake ies RESCES beamed Meta 
To70. 7 * ' ca . a me 
‘Florio, A. BE. Teacher ‘training manuad using simulators for. 
teaching the physically handicapped. University of T1Linois, 
‘Safety | Education Section, _ a 


pee 


- ‘porey, W. J., MeGenn, Me Ey: . Lindensuees S. Me. Actoushive: 
drivers and cerebrovascular insufficiency... Journal of the, 
American Medical Association, 1969, -207(4), 749751. 
Fox, H.. G. | Driver's: -: ‘Silent but. skilled. ceuiee ee 
. January 1969.0... eae ae 


“Letter. from’ M. OD. Freels, Special School District or st. ‘Louis . 
County, Missouri, SEPeRieny, 26, 1975, “ 


Freeman, C. ce. Evaluation’ of ‘adaptive automotive ‘arivang ae 
for the disabled. New York. .. Academy ot Medicine Bulletin, 
1974, 50(4), 536- S44. ; oe ; 


reiedés’ F.H.,.Genttery M., Tosberg, W.,/8 
_tation after hemicorporectomy. Archives 
‘ and Rehabilitation, 1969, woo tale 299-26. 


‘Prolich) Pw: »The ‘1967. national surve of institutionalized ' 


eo adults.” Washington, D.C. > -5, Government cen ee i. 
1974. ~ Stock No. 1770-00244, © 8s oa 


S tue og Sate EES 


ERIC coat . oa a 2 a eS es i 


Mi). :& ‘forhe, Bo An eens to Ene ea oe = 
ren: with learning difficulties., Learning Disorders, a 
naeeiaes a 2 re cae —- ae 


t ra 


Gallagher,’ OR ey Os anaes R. es vee ‘of accidents o£ | 


J edolescenp Nrivers: ’ Journal of Traffic Safety, 1969; a eS 


ability. Israel “Annals of eerie ee Related 


“Psychological gecctices. and the . 


9rk:. Ca wbhia University Press, 
res, : 


' 


Garris; aes Driving power impor tant to: disabled. persons, 


eta State. of; beparément ‘Of Pyblic Safety. Drivers license © 


: Journal of Rehabilitation, 19°73, 39(6), 31- 32. 


advisory board, guidelancs « November. 30, 1974, 


gerber) S:, Riy Joliet, P. V., & Feegel, J. R- Single velticle 


. accidents: in Cuyahoga County: 1958-1963. Journal.of 
Eeransss Science, (1966, 11, 144- 151s. se aS 


Gibbs’, Ww. — Driver gap ‘acceptance at intersections.’ . Journal 
a 


Personal ‘Communication with J. ‘covabors, architectural. Barriers, 


of Eppixes Psychology 1968, 52(a), 200 204, 


: ies .  Driver,: disease, and traffic pecidcats. World =: 


Mefdical- Soiee! 1965, 12, 1A2e -143, 156- -157,. 


“Personal Communication. with R, Gene, Higbee! Ss Driving School, 


_Cheveland, Ohiog onal 1s, 1975. 


: Perachea” Communication with T, Goble, ‘Eastern Kentucky. Compre~ - 


hensive Eenget bine ie ead i aaae ie Raney ears LS, 
ABTS. 


fy * 
ie ‘ 


Muscular. Dystrophy assdciation, New York, ugase 1975. 


“ Goldberg, iM. Je, & Davis, L. J. Method ot Lifting wheelchair 


‘into two-door sedan.by a paraplegic patient,. . Archives of ate 


, Physical | Medicine, ‘1967, 48, 615. 


* : 3 


gets, ‘C.. J. . Powered vehicles and: the disabled driver? 


Presented: at the meeting of the Royal Society of Medicine, 
London, | England, ‘1974. British Medical - Journal, ‘1974,° : 
—8T, "416=419. ; = i. 


re 


Grant, We Fy & Lind, ¢,.G. Digest of. educational statistics. 


Washington, p,C.2 Us. Government 1 
abo Nog 6017+ 080- 01393-~-4. 


wire. 


Some’ aspects Of the: evaluation’ of degree of of. 


£8 oe 
r 


oe ee. 298 


8 te 


en “Grattan, ‘E, & “Jeffcoate, G. “O,. “Medigal factors ‘and. road 
accidents, « British Medical: sourmeaty 1968; a 1-19, 


fo 
mit 


: | 2% 
Greenshields, B, Ds; . Platt, F. Ne Revaiopuent OF a * method. 
. es ' Of predicting high+accident ‘and. high-violation drivers.. 
Journal of Applied Psychélogy, 1967, SE), 205~ 210. a 


* 


Gresham, oe “The handi¢apped. dstqar and nis car. Perception, “ are 


a 1974, 84) a ; f. i oo Ng 
* 3, te ‘ a : one Si 4 : = 7 : F < 7 . -_ Sack 
| Gyimnond, B. B. Suicide at the whee}. Hew Zealand Medical |‘ 
Journar, 1974, 80(521), 90- 94, . ee ee, oe , ae aa Me 


_Gutshali, an: ‘The handicappea etuaedt ania Pee automobile. — 
Traffic. Safety, A962, 15= 16. — 7 


7 _-Gutshall, R. W. An ehiatacess ‘study of the interrelations ° 
" among driving ability, driving exposure and socio+ | » oy 

, economic’ status of low, average: and.high intelligence . 
- males. (Doctoral dissertation, Michigan | state > University) « i 
_ Xerox microfilm order number 51510829. : rae 


Gutshall, Re We, Harper, C., & Burke, D. An exploratory oe co 
study of the interrelations among driving’ ability,- driving, 
exposure, and socioeconomic ‘status of low, average, and | 


po i high intelligence males. Exceptional Children, :1968, 4 8 
, = 47. = gg 
2 2 ; 7 : aa ee 4 4 oc , ° 


Hebe. iD pane eae the disabled: concepts and methods 
in the measurement: of. ane tity =, Sochal Security Bulletin, : 
1967, . . ts ee ae — 


Haber, be D. Epidimjologi¢al Gaeeore-: in | disability: 2 uuMngen* 
yt disabling conditions. From the Social Security, survey 
of the disabled, 1966. Report MNimber 6, 1969, U.S» 
Department Of Health, Bducatio ‘and Welfare, Social oy 
: pecurtty Administration, Office oF Research and Statistics, 


Haber, L. The epidemiology of disability: 1I--'the measurement | 
oF functional capacity. limitations, Social Security 
survey of the“disabled, 1966. Report Number 10,- July 
1970, U.S. Pepanemene ee Health, Education ‘and Welfare. 


Haber, .L. D; Disabling aPeaaes: of chroriic disease and , 
» impairment, II:. Functional capacity limitations. Journal - 
ot EEOnS Diseases, 1973, 26 (3), 127-151. Cee ee 


'Sobeonal Communication with K, Hall, Natidnal Center for Law ae 
aan the Handicapped, July 10,. 1975. i 3 


‘wall, e. What. kind of tricycle, or eax? Design; 1969, 34-350 


e 


oie = 


: . 
e¢ 


"Hames, Le Clues that Here spot. 
'. Erattic satetys- 1973, 9- -10, 


cere 


‘Hames,’ ae Ne Medical. orientation - for. driver examiners.” ‘Pre-, 
‘sented at the 17th, Annual Conference of American eS 
- Association tor Automobile. eee ane Ok hanons: City,’ 1973. 


“Hames, oe The role oe medical advisory boards in driver as ee 
licensure. Speech delivered. to the AAMVA, Regional | a . oF 
Conte rene ey: “Moncton, | ‘New Brunswick, Ganada, 1973. cae 7 
* fo - : = - ¥ : i , * * ; . e . 
‘Hampel; B. began et eas one: relative. to driving ability and. 7%. 08 re 
"intelligence. Psychologie und Praxis, ‘January-March 1962,” Pte 2k, * 
Heft a, ge a ai oe ac ee 


Gheanes R. M., “Beck, R. C., -& McBride, RanG: aces prediction Soo ee ae 

“of accident liability through biographical . data. and ie Ege gS BY 

* . psychometric tests. Journal—of Safety ‘Research, 1907S, as is 
"dye cae 6-52. - : gas e 7 = a se 


¢ , * an a! 
ee : : oe , . - : ‘ : fe oa a 


Harden, D. mn, & ‘Penniswood ; D. M. Kavarcad: ‘concepts in. 
automobile driver controls: Paper presented at the. 
- Automobile’ Engineering Meetings DeEPOLe, pack 1973. oe 
Number 730472. ot ey ae Ons, oS Bee Os 


Hérrington;: D. M. the young. driver follow-up. benny. An 
.... evaluation. of the role of human factors in the first 
0 . Sour years of driving. -Final Report, 1971, California 
"" State’ Department - of Moxor Vehicles, : Contract No. HPR-. 
_. . PR-1(7)B00138, U.S, Department of pace sccle aremig Federal. Sa 
pe Highway Administration. ee 


oe Connecticut” 


Pergonal- Commun ication with T, \warrison, 1 

= State Driver Training Program EOE, the. Mengivenred Hartford,, 
Connecticut, July" 1975. 

. Wartmarin, oe Sudden death at. ‘the. = wheel. 


Postgraduate petite 
39, A~68-A-76. a 


‘Haxtqeans Hy Cardiac and ‘eizculerory patients. as traffic | 
risks. — Heiveties Medica aoe 1965, 32 (135). 135-154. 


Hartmann, H: The’ medical evaluation. of physically Handicapped. 
automobile drivers on the basis of the legal: Poguiatsont: : , 
.Praxis, 1971, S017) + 529-531. to Mea sonst: ae * 
hay R. Sudden iianess ‘and chronic disability in. ‘drivers as " 
causes of road accidents: The present pest ion. Manitoba: —- 
‘Medical Review, 1968, 48, 159~ hed? * 3 : fa a 


Hazen, T.- D. A driving denice california Journal. 


ee 


Heingy te ch bpokat;. Ke-Ds, ee Bee  Pacemakes. patients’ 
Poe fy traffic. ‘Héfte Bur’ pees ee vay ice. 
1281-259. er ge 


tz, We ‘The s Beyerely Aisablea in the’ ‘road ‘traffic. 


ae oe Bette Unfaltheilkd, 1973, 114,, 323-238. 8 
Hee saes ‘Helastre, Wow. (Ra; a ee control’ ‘in traffic saety., we 
, ae Springfield, Til. aa: see : mows is. as oS ae a 


‘Helander, MQ. 26, Physiological ‘teactions of. ‘drivers. as indicators’ 
ee i of yoad traffic.demand. “Driver. performance studies; (530)y - 9 © 
TS Transportation Research Board; Nationa: Regearch Council, =~ 
oe Washington,” Ds C., 1975, ae a 3 ee 

fae? es 6 . ; ; [ , : 
he ae Henderson, Ree : Burg; A. The. role. ‘of wiaden: and audition in. | 

oo truck and bus driving. December (1973, systert bates waa 

oe Coxporation, | ‘TM(L) -§260/000/00. 


‘Henderson, ‘Re Le, & Burg, A. “vision ‘and sugition” in: driving: 
oe Final Report, November .1974, System Development’ Corporation ,. 
Contract No. DOT-HS~009-1~009, U.S. Department of Transpor~ ._ 
; kation, National neva Traffic Safety Administration. i 


Henderson, ey bey & ‘Kole, Tt “The ‘Auten as a prosthetic ent we 
‘device in physical rehabilitation. . Journal of Robabdlitation, 
1965, 31(3)) 30-31. : a é ; 7 


oe “Personal Communication ‘teh Cc. HENBel ps cali rornia: safety 
“Senter, Menrepel Oy. batt tora ks Augen’ U5, 1975. 


* 


4 


ee rere) ne car £0 chair! ates * Design of a prObSeYRES 
det ge \-Rdgtiedical.. Bngineerin pe “GeT 0, 5, 398- a ee ; 


Hernes, B. The effect of diseases. and: issbiiit las: on ‘traffic. 
safety. -Institute of: Orthopaedics. and Traumatology, ; 
University of Rome, In Proceedings of the Secdénd Congress 
of the: International Association for Accident — Traffic 
Medicine, (1966, Sweden, Pg. 112-124, -NTIS m.£. No. HS O03— | 
499. . en ae ne 

‘Herner, B., Sendby, B., & Y¥sander, ba " sudden ilinéss. as a 
cause of motor-vehicle accidents. British Journal of 

Industrial Medicine, 1966, 23, a. | Cal ae 


‘Herner, Be, & Ysander, L. Road saféty and chronic disease. 
- Bugnske Lakartidningen, 1962, 59, 125, 

_Hierons, R, The epileptic, driver. British Medical sournal, 
1956, 1,. 206-207, © i . j 

Highway ‘safety. Bogeareh Center. are Garrow vhelad Eields 

related to accident involvement? Highwa: Safety Highlights, 

1975, 8(10),. 2. ee gee 


-sl)5-— 


ERIC 


ee. He The ‘risks for. healthy ‘and » £or acmatically 


¢ potor vehicles, ner 
“105, ATR 


Me izinische Wochenschri ts, 1963, 20S): 1785-1789, 


. diseased persons.to take part in road. traffic and, vice 
versa, the risks to. the traffic by the participation of - 

-  @iseased persons: Prophylactic: measures, Glinic: of 
a Medicine, 1966. Fs ea Re ree 


* yt 


ei, "ofkosh, a. Organizing ee ‘eaninistering” a program of 


driver “education for. the handicapped, ‘ Symposium presented 
at the American hd Cate Nc Association, Washington,’ ; 


OD. Coe Septeniber. 1969. &) 


Pee 


“Hofkosh, a _priver education ‘auekmunne ‘and: “training prograns. 


ae 


_ Pro ress _ in. Physical’ Therapy, 1970, L(1), WS: 86. 


Hofkosh,” SMe, Sipajto, Ty & Brody, L. priver ‘@auoation | 
for the. physically disabled. Medical Clinics of North 


‘Ani@rica, 1969, §3Q), 685-689. — m rt 
— mse gts ‘ 


‘Hossack, D. ‘ peath at the whose: a consideration of toueaae 
“yascular: disease as a contributory factor ‘to road accidents.” 


| The Medical Journal of Australia, 1974, 16), 164-166. 


normal raat ae Journal oe Bxceptional Children, 


an 
19 


“Howe, "i EB. A comparison ‘of hotor skills of: mentally retarded 


~“Hagalestcn, LC ‘Moore, R. Wp: Garris, he on Kope, De, & - 


Enns-, C. ae control driving apparatus for patients ata 
having little or no function, in the upper extremities. viet 
' Archives of Physical Medicine and bee 1957, 


, Hughes, -D. ”, De, cramex, Fe & Knight, G. Te Use of'a,” 


“racing car simulator . for medical research: The effects 
of marzine and alcohol on driving. performance. Medicine, 
Science, and. the ue 1967, 7,..200+204, ‘ , aa is 


* 


- Human Resources Senter, ‘Abilities, Ine. Disability classi~ 


EIEREIORA«. Unpublished. 


| Human Resources Cehtet, ‘Human Resources School. Disability 


o.. 
ERIC 


classifications. Albertson, ‘a. Yet Human Resources 
Center, unpublished. : ‘ : 


= 


My gardsal ‘nravote: behind the gene Munchenex | 


1 352-354, Bee ee ns ae ee eet 


= 


voces ces EAL Resources: ‘Regearch organiza’ One: Driver- education 
wee eee pes Currdculums - for. secondary school s--user guidelines, -. 2... 
le ele) Pinar. Report, September 1974, Contract No. DOT-HS-003= ©." = 

Cora 2h 27, U8: Department of. ‘Transportation, National Hagh= 0" 
way ‘graffic Safety: Administrations PF ee x 


- Hlumel, G. RR. A: comparison of. accelerator ‘Yelease and brake 
“response times of ten hand and £o0t: braking methods on 


‘a simulator under three experimental conditions. “Unpublighed 


a3 masters thesis, University of Illinois, (1966. 


: ‘Wuasmann, W.- Criteria - for the judgment. of’ the. driving eee 
of a car driver, Schweizerische Zeitschrift fur Ps chologie. 
~und ihre Anwendun en, DT, es 51, 86-1 3. : 


Hynan, W. A.,. Mayvais A. M:, & Mann; C.. F,. Vehicle driving — 
-by the disabled; literature review. ' 1972, Texas A&M 
, University. Contract No, V1LO1 (134)... > s : 
_ Hyman, WW. A., & Newell, Py Ny, dts + ae evaluation of several 
commercially available. automotive hand ‘controls. .1973,.. | 
‘Texas A&M University, Contract: No. VIOL (134) , Veterans a 
VPantnietee any Washington,” DeCy ees 
” Bynen} M, Le -Hand-conttol drivers:, ‘comparigon. of ‘driving 
“" “records and insurance rates with those of nonrestricted _ 45 
_ drivers. Archives of parsiset Medicine . and ponabiiieateny< 


* 


i 


Illinois, State of. Basic steering. control ‘classroom and. 
_ in-car lesson, hd cena manuscript. ' 


es moc State of, Follow-up of driving wacorde for - edudable- 
‘mentally. handicapped sicrtaashial, Tiel t-73 to. 11-13-74, Un~. 

| published manuseript. ‘ _ 
-ILLinois ‘State of. Guidelines, corms and work oe ee 

icense application informa~ 


ae Eon 


Ellinois, State of, Office of ‘the Superintendent of Public 
Instruction, © ‘Follow-up: of driving records for socially | 
maladjusted students, 11-14-73: to else’: Sa asa 
RAHUSSE ADS. 


" .t1Finois State University. Illinois demonstration Center. 
, ee ak curriculum modules. = : 
Imrie, J, “Medical sesndnede of fitness for driving, The 
Ezegt oer 1962, 188, 508-514, © 


tits 


o.. 
ERIC 


~ “Tndustrial: ‘iNediéal. ‘aeeoolatigg ‘Committe 

evaluation. ofthe. commeréial-vehicle. -driver,-a guide | 
for thé industrial physician. -Zournal of Secu ational - 
Medicine, 1966, 8(5).,. 274 7279, ge oa, ae 


— Jackson,’ P. Traffic ‘aceidents--baok on: “the. road, ‘Canadian - 
~ Journal Of Secupational Therapy, “1969, 36, 6i-6f oF 


eLetter’ ‘from. AS RB: “Johnson, Z11linois: ‘Office: of. Education, 
‘Springfield, pEdenese, September 12, (1975. = 


: Johnson, Te & Lauer, A. R.A study of the. nriecte Of induced 
manual handicaps on -automotive performance. in relation to. 
_. reaction time. . Journal of A plied Psychology, . 1937, ‘21, 
(85-93, ;: 


Kahn, C. re ‘reaching driver education to mentally retarded 
adolescents . Exceptional EU erSE 1955; 17-19, - 


Kay, H. Wee & Newman, ds dD. Amputee survey, ‘1973-74: Prelim 
' inary findings and comparisons . .. Orthotics and Prosthetics, | 
1974, 2802) 4, 33-48. 


Kay, He Wee: & Newnan, J. Dz. Relative. qnsdidances of | new nT 
Le tions: ‘statistical comparisons of 6,000 new bis ela 228% 
Orthotics and: Prosthetics, 1975, 29(2), ae 16... 


ae, J. R. Automobile accidents caused by cneiapactad 

- neurological disease, Journal of Neurosurgery, 1973, 

- 38, 581-583. Be ie. 
“Keller, W.. Ke, &: Hames’, Le N. Highway mocidentes : a nedical~ ar 
emotional problem... ‘Medioal zngi ght. 1973, 5(6), 26-31... 


* 
' 


“ukelveenans. Fe -3 », Kariv, 2., Lederman, De} Wortteich, B., & 
King, B, G: ‘Evaluation of cardiac patients with ischemic - 
heartsdisease for motor vehicle driving. © Presented at. 
the Fiffeenth Conference of the American Association for 

- Automobile Medicine, Colorado Springs, Colorado, October 
ete ; P - 


- Kentucky State Medical ‘Association, Highway Safety Committee. 
Kentucky program on medical - aspects: of driver. limitation. 

The Journal of the - Kentucky Medical pesccipeieey 1964, (62, . 
3 ; 7 a , 


arn The medical aspects of safe driving. 1 
Thera peutoss 1370, (12(6), 15- 18. . 


. Kerrick,:J,.C. Who is fit to drive. ‘traffic Safety, 1965, 


Qo . 
ERIC 


s Reports. Medical Sis es 


o.. 
ERIC 


arte a 


Letter. from J. ‘Latimer, ee State “School and Hospital, 


é Driver trai ma PE 
- hand eyes Bete p 


“KLelholz, “P Ly oe te _REfect. of paychopharnacaiegss oe 


“on ariving ability.. Thera éutische Umschau/Revue . 


“Rng apeutiques 1974, 


Kimball, Ky A.,. Ellingated, Vii Bee. ‘& Hagen, R. E. Effects pee 


- experience. on patterns “df driving skill. Journal of. 
Sarety Research, L971, 630), L29- -135. : : 


ii "Klein, D., & Waller, J, an Causation, culpability and Aaterradce 


‘ in highway crashes. i960, Michigan State University and 
‘University of Vermont, U~. S. Department of 25 ORR EUAOn: 
Government. Printing Office. No. 1970 0-397-944, a 


Kirk, ‘s. ‘Educating exceptional ‘children, Houghton’ MiteLin Cony 


“1972. £ 


: Koschlig, Ge. New medical guidelines: -for “epanunhing the driving 


‘ability Of persons afflicted with nervous diseases ‘and 


mental disorders, Psychiatrie, Neurologie, und Medizinische 


ps Cee (1974; 28 


of physical medicine and rehabilitation. i amCma are 
. Saunders Co., I! he Ee ee 


“\Kubacko, ae” H.; & nokiain. Cs . Driver education for the 
educable meritally: retarded: Is our instruction “adequate? 
Training School Bulletin, : 1969, (66(3), 111-114. ; 


Kuhl, oe Kiorboe, E.,.& Lund, Me The prognosis. of oui eay. 
“with ates reference to. traffic security. Epilepsia,. 
1967, 8 (3): 195-209, ae - . — 


Kunked:; E. _Estimations’ ‘of the ¥elne ive ‘danger of different | 
, traffic offenses, Zeitschrift: fur. oer und 
eevanete Psychologie, : d 8 I- a 


Landauer, A, A., Milner, Cy, & Patman, J. Alcohol rere 
_ amitriptyline effects’ on skills related, to seeveed 
behavior, Science, bated 163, 1467- 1468. ae ae 


a 


Gracewood,, cag beat October 27, 1975. 


“8 


Lauder, R: The goal is mobility: \ ‘Envixonmental, and transpor~ 


tation barriers. encountered by the disabled. Presented at 


ee ee 


‘ 
ad 
a 
x § 
«os 

N 
oh 


- Reupen; ye, Kottke, F.,.°k B11wood, P, MS, ‘Ir.’ (Eds.) “indmoog, *" 


/« ‘the National Citizens® Conference on Rehabilitation of the. -' 3} 


‘Disabled and Disadvantaged, Mosengtony D.C., 1969, ED 
044504. i: a He, es - 2s 


bevy; R. ae peLachapelie, ¢. e, %& Richards, D. W.. Heart’ 
disease in drivers of public motor vehicles. as a cause: Ho. 
‘of highway accidents. Journal of the American Medical” Sots 


Dai V Si: 


alee, ‘and. ‘hand. fests 
16, ae 10. F 


" tayton,. ‘Be: a * gndividualized: driver. daucattont! gurticulun®: 
. Guide. Alabama State Department of" “Education; Office. of.) 
_ Highway and_ Traffic Safety. | eae : ae ~ 


~ payton), Bi'L. ’ priver. education -ridiviaualized--alabama’ styles © i. 
Journal: of Sraffic Saiety Péucation: ‘1974, 21(2), L7-18,, 


S 


“yeBlane, M. A Patient population’ and: other ‘estimates of: 
prosthetics and ahaa in the U. S.Aw 
1973, 38-44, ” ' 


2 


behneis, it. “R. The. seca ‘achievements of the’ disabiea nan 
driver, | ‘Bio-Medical. Engineefing, 1973, 8(10)-, . 438-439, <s 


-Lehneis, He a Hofkosh, J.1M., Sipajlo, 3.7 & Wilson, : R. 3. ner 


+ Driving aids: design and development. Medical"Clinics Gf . 
North America, 1969, 53 (3) »: 689~ 692, r —— 


: Lerner; P. R. Pee eind security disability applicaht: ‘atatistics/ 


printing OL 


, 1969. Washington, r “U.S. “Government” ice, - 
a oe ea bas “Rie aed ; - + 
- pernéty. P. R. ‘Socialsecurit eaanreey: se caice he statistics/ 


.1970. ‘Washington, D.C.: (U.S.-Government Printing O 


a \ 1974. et ss es, aa 

‘Less, M., & Manus, 6.7: eoteies -and protedures 

licensing the disabled driver. “Human Resources ‘Center, 

New. York. State Department of Motor. Vehicles, 1973, 
~- Z 


-fevin, H. Ss. Motor ‘imiper sistence’, ‘and | propridleptive fesdaky. zee 


in patients with unilateral crebral: disease. Beuretogy ae 
1973, 2308), B33-60i5- arn ae 


Association, aoe 184 (6  TES-146. A weber he 
“Lewrenz, H. Principles and scale. of automobile. driver tests... _ 
_ Hefte Unfallheilkd, “1968, Boy tae eae 7 a ; oe 


“Linnoila, M. Drug effects on psychomotor skills related - to. 
driving: interaction of atropine, glycopyrrhonium.: and. ; 


alcohol. _ European Journal of Clinical Pharmacology’, 
1973, he 107-112 00 oe - eee 
i. ~ a Pane ; : : . 2 ras 
OF -120-" 2) y 
<) . : “ t ] 3 mo : 
ERIC a Ae 
ENC 7 S niess 


Patient. Population 


=. 


Q wigs 
ERIC 


Linpoi la, Me “Effects of diazepan, ‘chiordiazepoxide; ~~ 


“bainod tay ae &. Mattila, M. “prug interagéion. on- . psychomotor 


es) 


_-Macbona a pai Se: = ‘Suicide ‘ana : hopeiae. by. automobile. American 


Linnoilay ouxDrug: ‘interaction: on. payoheiotor. pkilis related. 
“to! etary erate and ge Poeiae, SoTT aE Medicinae . a 


a 


etme te “Effects OE antihistamines, : ccblopmesanona,- 


_.and_ alcohol on ‘PSychomotor skills eee ‘to driving..: ese 
suropean Journal of. Clinical _Pharmagolos : ae tay pcre ons 


ae Fe = 


to : : Ah 
Pe : Ks 


‘thioridazine, ‘haloperidole, flupenthixole,:.and ‘alcohol. 
pa jeeychemore Skills | Setated to fei Cee ni STs, 


+ bimnosta, M “EEfect of dean. and alcohol. on psychomotor 5 Oa 


skills. ‘related. to: driving. Annals, of Clinical esearch, 
1974, 6, 7-18. eer : 
\ 


ee 
iy 


‘skills ‘related: to a@riving: -~diazepam and alcohol. 
., Buxopean Journal of Clinical ” Pharmacoogye - 1973, 2S) a. 


‘ ° e 


“ uigere, 2 A. Big & Wiliams, G. J, Driver ‘education ‘for the’ a 


4 


-educable mentally retarded. - New. eee State ESioateene 
Mee 1966, - a 31. ” ds 2 4 


Letter, We ‘Ae, Goncur,.: A. Jey, & ‘sleight, | Pe Direct arterial . 


‘pressure: ‘ahd,electrocardiogram during motor car "ariyings 
British Medical - Journal, 1973, “2 (861) 5 273- 277, pe . 


“tong. C.. the ‘handicapped ae national symposium. 


of Rehap! iisattone. 1974, 40(2) 1: ‘34- 39. ashe 


ory at 


". polemian,. Re “Drugs, driving and the law:. A Sanur’: to thé > he 


ee psveraae “and: general assembly of Virginia. “chix tot tent Ile; 
naan Virginia Highway - ‘Research Coungil, cy ober 1973. 


voiman , “EL, & Kienger Aids to independent’ living. ‘New 
\ York: MeGraw-Hill Publishing - CO +s, LOAD 6, ose Se 


: riage Conmun ication with ‘TL. . iucpiliatieault Rehabilitation . 


ontreal, ‘Québec, canada guly 3, 1975, eo 4 


u 


Be Safety ‘tips te the. hearing handicapped driver 
vorker. whe Belltone Magadine, 4968, 1 +13. 


Jou Hal aol eras 1984, — 389- “370. ‘ 


ff. 
- Beitrage « 


caMackie, - R. Pp; special edanstion in the United States, ‘statistics 
- -.1948-1966. New York:-". Columbia Mndverasey Teachers ou. 


“PEGAB >. 1969., BD 028564. 


thy 


_ Mader ;' “Re “Be 


-high school » students in Pennsylvania... - Unpublished: omacere 
_sthesis,. Millersville State ree 1968. ee . 
“Malgetti, ne Te ‘The impaired driver. New York. State’ Journal a 
“of: “Medicine, 1963, ae : oF os 


Manus, Gris. tess, M. iP asibility ay on. : ¢ranepoxtatiion 4 ‘for 
“the handicapped. 197 
.. °.. U.S .- Department’ of A 
oo or Bdiication for the |nandicapped. 


Mark Battle & “Associates; Inc, divanstortation- for - the élderiy 
and handicapped. Final Report, July .1973,, Contract No. | | 
~DC-06~-0020,-U.S." Department’ of Transportation, Ughan fe | 
Mass: “Transportation. pomantseretions: PB ie aca Stee: 


- ‘Parsonal * demantiaation ith br. We 
2 oe Society, New. York, July: Oy 1975.. 


‘Match, Esp. & Milter, A. W. ‘Two’ aes edlication: ‘programs - 


fer the ‘physicatly and ear sae aig i aa nasepe cone 
“Ghildren, 1969, 35(7), 563-564." | . 


A. ‘Markel, “American Cancer. a 


“Mathias, J. D.- Driver. -training. Rehabilitation Recs, 1972, 


3B(My. 18-19. ~ : one a a 


“british Mealcén sournal, 1971, a 1 15. a 


Mayyasi, A. M., Pullby ; P. E., Hyman, W. AL, & Suartd: A. E... 
Categorization of \disabilities and. functional limitations. 
- imposed in the drivtfig task. Presented at. the ia taal of 


Automotive: Engineers, Detroit, ‘May 1973. 


Mayyasi, A. M., Pulley, P. E’.s & “Swarts, A. ‘Ey Complete 
¢ -single-footed automobile. controller. - Presented at the 
, Society. of Automotive ala Detroit, May AFIS. 


“McBride, R. Sey. “&: Stroad, K.W., Pe ie Diagnostic assessment - 
.. OF. driver problems: Vols. I and II. Final Report, June 
28, 1974 and August 31, 1975, Human. Resources Research ~ 
Organization,.Contract No. .DOT-HS- 4— -Q1015, U.S. Depart- 
ment. of Transportation, National Highway “Traffic safety 
Administration. — ae Seats : ; 

& . Glancy; a A ‘new approach 


NecHLOuEH; No ey. Fryer, C. ae Pre 
Artificial | 


to patient analysis for ‘orthotic  eaeicaee ies 
Limbs, nee aerate 68= ae ae 


free, 
ok, 
ae 


BRIG * eae 


BR comparigon and: projection “of. decident ‘Spevalience ae 
between. educable’ meritally retarded and ‘intellectually Normal. 


2,, Human ‘Resources Center,: Ine. ee 
alth,' Education and i Wel faze. Bureau ° aha 


at 


~ Mecue;"B Be a a 
See severely: igaicalig handicapped ‘ariver education ptidentes | 


- BEfects. ‘of: driver’ ‘simulation: training en - 


- URpup A tenod masters ‘thesis, Undversity © -of ‘Tilinois, A971. © 


os NeCune,. J. We Including. driver eduéation in. the. special class .. 


: curriculum, 


“ Eeaching Exceptional childrens 1970, eee: 


oe © 106112. - | ae ‘\. ae 
* s MeDermott,. M.'s “Newell, P.H., & Leavitt, b. a Safety- during - 


“mobility .. Bulletin of Prosthetics Research, 1974 Research | 
: Issue,. Research ‘or Prosthetics, Department of - my 
’ Medicine and Surgery, Veterans. _ Administration, 388-390. 


_ McFarland, R. _ &\ pomey,’ R. Ge, beggar. By: Caz Crowley, ‘T.. Type 


o.. 
ERIC 


-stoudt, H. W. An evaluation of the ability of amputees 
to operate highway transport. equipment. General summary — 

of Final Report. RD-592,° Harvard School: of | Public Health,. 
1968, Vocatiohal Rehabilitation Administration. 


“McLane, R. are & ‘Wierwille, ‘W, W, The influence of motion and 


. audio cues on driver performance in an automobile simulator. _ 
‘Human Factor's,, ae 17(5), 488-501... | 


McPherson, K., & Kenel, F.C, ‘Perception, of traffic hazards: 


“a comparative: ‘study, “Teatficl Safety | Research b Review, 


1968, 46=- = 


= McPherson, K., é oO! ome P. Driver ifaearion for educable. 


fhentally retarded, Students, , Satetye 1969 (March-April) , 2 


a2. 


Metz, A. Ss. Wuinber of: wapite: with ytatecus in ‘focal public 
’ ‘gchools. Spring 1970, National center for Educational © 
gas ai agrs: Report No. DHEW-OR-73~11107, (1973, ED. 079897, 


: Michigan: peparenedt of Education,’ Report of a driver education/ 


special education workshop. Presented at Central Bane. 
a Oneveretey? 1968. 


“Michigan: Driver and Traffic Safety ‘Education Department, Pontiac 


School District, A three year report of a multi-phase 
school and community traffic safety program. 1973, U.S. 
Department of Transportation, Netavnas Highway Traffic 
MEPOEY Administration. ; . - 


-Miheve, D.:J. A compar ison between response times of manual - 


braking’ ‘techniques ‘and between manual braking and the con~- 
ventional right foot braking method. Unpublished masters. 
thesis, University of ‘Tllinois, 1965. a 7 


‘Miller, a. Objective measurements of the effects ‘of drugs 


on. driver behavior. ‘Journal of the’ American Medical 


Association, 1962, 179, S40~9435. 


¢ Dimling.” cf Ag. Drivér Aiseneing. ‘ont per- 


dees Boa Volumes I, II, and. III. Report. 224,- ‘October 1,0 


~~ 1968, Spindletop Research; Inc., Contract No. FH~11-6533, 
. U.S apartmer srtation,. National Highway. 
‘ safety. Bureau. “BBD 8 3= 527, PB’ (187-528, PB. 187 =529 5 mPa 


:Wirxin,. AS ‘Medical ‘conditions and @ icine ability. Ma aryland, 
State. Medical Journal, 1967, i6,. 54, 59- "62.050 


few . ; ; : .: 


 Bersonal Commnication : with W. Miszer, ‘Johnstown “Rehabilitation _ 


“enter, “Johnstown, : Pennsylvania, July 30, ADTS <7, 


Mitcheli, Ht. A. Medical problems and physical, fitness. as 

a Related to occurrence of traffic accidents. ‘April, 1968, 

: The Rand. Corporation, Contract No. FH-11-6698, U.5. : 
oF _ Department of. ee tel ahaa ” tox 


ve 
Mitchell, ‘Feeney, R, Jey & Gores 6. “Car ¢ controls for . 
“the Wi eitiedean analysis of the .problems and indications~ 


for. their solutions,- ‘University of Technology, Loughborough, 


Leicestershire, July 1975. 


“Mozes, Mey ‘Bank, H., & Wovezalich? Be Subplaviian steal » 


syndrome and: motor, vehicle accidents. iancet, 1967, Big 
_ 533534. 5 = 


Keidn, R. A Sutde: ‘for the preparation of teachers Of driver ede ae 


t 
18 


education, . Millersville State agree Millersville, 
«i pEennay vanes Unpublished. _ v3 


“Mullin, R. A program in, driver education for medical’ education. 
students. Millersville State College, aera a a 
pennsylvania, ‘Unpublished. 


Mundy , Aw: 1974 ‘driver license administration requirements and 
fees, U.S. ‘Department. of Transportation, February 1974. 


Personal Communiéstion with Dr. E. F. Murphy ,. Ditector, Research: . 


Center for Prostheti¢s, Veterans Administration, New York, 
‘New: ee October 6, ata 


ah 


aiverouea, R. J.,. & Davis, J. H. The iadtoel. ecology, of 
, public; safety: I; Sudden death due to coronary. heart 
disease. a ‘Heart. Journal, 1964, 68, 586-595. 


Nagi, S. Ze “Some coriceptual “assues in disability .and ponabinitae 2 
‘-tion, In M,. B.. Sussman (Ed.) Sociology and rehabilitation, 


paSe aE Rs D. Ci2 _ American $0c10 iedacn Association, 


Nagi, “sg, 2. Disability. ‘and zehabilitation: Legals, clinical, 


and . self-concepts, and me 


University ee eors L969. 


e 
ERIC 


re 


re) 4 
ERIC 


he 
se “instryctional techniques for physically disabled students. 


Les agyo ‘s 
the | united States. “(Limited Dis ribution) ” "19752, és “i 


“national Committee on- ‘Uniform @raffic: Laws" ‘and: Sediannces. 


Driver. licensing laws annotated, Charlottesville, Vast 
ae Hichic Conpante es i 


a rs Ls sf i gees! 2s 


= 


aH ras 


‘National ‘Institute for Rehabilitation Baginedeiugs peivine. ‘and’ ae 
.. the. haridicapped: . all types ‘of: handicaps, hearing and vision -. 


gS 


requirements for driving, quadriplegics, equipping: “and” 
‘training hearing or: Vision impaired to drive safely, the 


retarded. Topics in visual perception and industrial psycho: 


logy. © Pompton Lakesj N,.J,; National’ Institute for Rehabil= * 


ae en NaS ho74.. se ae a 


retardation ‘programs. Moehingeans DEC., Urban mete Cures 

1973. ED'075960, 0 a | 

Neil, W. H.. Influence. of ‘dvugs on" ariving. : Texas-State_ 
Journal of: Medicine; 1962; 38.42 2° =97., a a ere oe 


Nemarich, S..P.; & Velleman, R. A. The. mbeiFication: of 


educational equipment and curriculum for, maximum utiliza~ _ 


tion by physically’ disabled persons; curriculum and © 
Human Resources. Study Number 12, 1969, Grant No. 2644, 


U.S. Department. of Health, Educatidn and Welfare, Office’ 
OF Education. Eric. No, _=D 031 848. . ae “a 


M.,. dx. «Mobility aids for the spinal. cord » ‘injury patient. - 


. Report No. SAE 730471, 1973, Texas A&M Univérsity, Contract . 
No, tie co ani 17), -Véterans. Administration, ae mes Dis Cu 


: Aig fe bat HE =22. 


Newill, B, H, An analysis Of Perinsylvania. driver diiication 
progranis ‘for the educable mentally retarded. Unpublished *": 


masters ‘thesis, Millersville State. Cotlegey 1968. oe 


New South Wales, Department. “of Motor ‘Transport. Human . factors” 


in traffic: safety; a reappraisal, New South Wales; 
Department of Motor. TYANSpOrt, 1971. a 


vessels; nomenclature and criteria for diagnosis. 
ROstOns Eset Pree & Company, =< — 


+ 


Nichols, Pee Drug use and highway. garetys . a review of the 


literature. Final Report, July 1971, Wisconsin State 
. University psContract Nq¢. DOT-HS-012-1-019, U.S. Department 
_ Of Transportation, National Highway Traffic Safety Admin- 
‘istration. a Se hag co oe _ 


Paha dae. 


‘New York Heart Association (Bd.)..: . Diseases: ofi'the heart and blood _ 


-Neenan, We B, Bbnefit-cost crates. ana ‘the évaiuecion of mental 


Newell, Pp, a Tio Hyman, W. A., iebuakon) T ey & McDermott, “| 


Norman, Ly G. ‘Medical’ aspects or so88 safety. Landet 1960.7." : 


iy LOB 10455. 


Norn, - “Rha traffic. oe 


j, control, 


“Opganisiatdon y. Geneva, (1962. : # age 
: ‘Weve. Scotia Medital Society,- The ‘Committee on. traffic adciaents. 
. -Neva” Sootia guide for physicians in determining fitness. to 


“and ‘prevention. Public. Health: ia ae No. - ‘13, World Health me 


drive a motor vehicle. - The Nova Scotia : ‘Medical, Bulletin, Peas 


May, 1966, 3-22.00 8 — is a 


Nussbaum, x, ‘Psychiatric disability astérmiaseion under. ; 
eon 2 Social Security in the, United States. Psychiatric Se ae 
-.' . Quarterly, 1974, 48(1) - a | - < mes 


ak an 
. Personal ° ‘Commu ication with 7, Oakland, “American. Safety. 


ane ae Association, Ted Oakland al of Driver Sra axon, 
cr 7 Pecans auly LOTS. 


_ tion.Hospital, een LOWy Pennsylvania,, ps deers, A9TG 6 


; Qellerich, Dp. We, & Latimer, Je oe Are you teaching mentally 
“retarded to drive? Perception,. eee 6 (2). _ 
“Oklahoma State University; Southwest, center for ‘safety. “ ete F 

Proceedings of workshop: Steps for teaching the handicapped 


" Pappanikow, A. J., & Bowan, P.’W. Driver. education, asset 


‘or liability. . ‘American. Journal of Mental Deficiency, 
1959, GO26666, ; . ; ; : 


p ikow, Ae 3 «1 & Bowan, P, W. First results of a residen- 
ues. P't¥al school driver education: program. American sours) of. 
a TALL Loe ae 1960, 194- 198. 


Perrine, M, Wy, naconod drugs, ane driving. Final Report, 
March 1974, Psychological Research Foundation of Vermont, 
Inc., Contract No, DOT-HS=265-2-439, U.S.. Department of 


rao, eda nae National Highway Traffic Safety Administra- 
tion. : 


Perry, Cc, ie ene A. t. Drugs and, driving, « - 
Journal: gf the American BC Li i edt aa 195(5),. 


Peters, J. id, Adaptive automotive controls. _ Presented at 
Symposium. for the Handicapped Driver, aaa View e a 
Hospital, Cleveland, Ohio, 1973. 


“olgbe. 


5 porasnat feoriman ioatiSin with C. “ gdhner j Good | Shephaza- Rehabilita- |" 


& 


‘guaden- natural: “aéath: among eee 
coer mouee 


Paterson; 7B; a "% Betty, 
crete drivers. : Journal, of Porensic Sc 


. bereunal: Commuyication’ with. E, » petiucelldy: ‘Aspistant., “for Safety 


ie 


“Pierron, 


ne 


‘Education. American Medical: ‘Asgociation,. October a, ASTD» 


ey Phemister, J. “Ce “ppilepsy and cat-ariving. Lancet, 1961, ae 


1276-1277, ee > 4 Sen Se 


“Phillips, B. ej &. Holden, R. H. ‘Relationship batwoot fire 
manipulative ability and intelligence ‘in adults ina 


vocational rehabilitation, oo Vocational Guidance ce 


Quarterly, 1967, 15(3), 213-216. a Sy 


R! ON, » Sexeening for dees imiteeions review manual ,- 


Leda Association and 


Washington, DVCyr American Med 


_Pinchard, M., & Rank, K..M,- ‘The handicapped behind the- wheel== 0 


~a survey of dviving requirements -for, haga handicapped. 


"the behavior of the lower right ~limb during driving of.” 
VY motor: vehicles. Institute of Orthopaedics. and Trauma- 
: tology, Uhiversity “of Rome.. .In Proceedings of the Second. 
'. Congress.of the International. Association for Accident 7 
_, and Traffic Medicine, (1966, Sweden, Pg. 169. 


“Pond, pe es Bidwell, B. H. Epilepsia, 1960, ‘Ly 285. 


® poor, e. a Driver. evaluation and. se in a: eonprcbanenie 
; rehabilitation center. 


American Sociological Review, 1960, 25, 897- 901. 


weet 


: “pean Te te: seience,- 1966; "152, 1966. 


President! s ‘Committee o on: tap tovnent of ‘the fiaidticapoed: “in | 
- the driver's: Seat. pa eT 1974, 25(2),. 15~ 16. 0 


President" Ss Committee on “Mental - Pete rdecion .. ‘Transportation 
and the mentally retarded. National Center’ for Educational 
ae Research and ‘Development, 1972, ED 064841. a . 


‘president! s Task. Farce ‘on the Physically Handicapped. A 
national effort for the physically handicapped: The, ‘report. 
/ Washington ee" Gas :U. Ss. Sey ea parame eaeteey 1970:. ° 


fos 


rom, 


American Association. of Motor Vehicle. Administrators, a 


“Pizzette, Mey: & Bonaecorsi, S. Bicinechanicy ‘cons ifevaticna on oe 


- 


Scandinav an Journal. of ee 


Medicine, 4(4) 9 182-187. : a. rere 


“Porterfield, RY oe ‘Traffic’ fatalities; stiicide; and homocide. eo 


ae A 


‘Letter oe ae - Quarles, 


~ personal Communication with Wee E. ‘Ramsey, West Virginia Rehabilic. 


Rareley 


Capte i De artment of Public safety, | 
. Ablanta; Cie base jembe: 1975.55 . : 


nein 1975, "8 (8) « 


Medica: ‘examinations: ‘for public: re British, 


“ Jesenal 1 oe Industrial Medicine, 1959, 16, 38 meng 


Battige:? (Bd, ). aide. aepects: of fitheds. to, “arive: a motor, / 
vehicle: | _A_guide ‘fo; mi Sgen eerie aie of: oe 


College oF Surgery of fagland, 10 


at 


, bation, Genter Anstitute, West. Vindineas: ca patal ‘19, 1975.0: 
sanstora, P, M. Medical conditions. epiveceal)" aetacting. | 
dyiver behavior. Proceed ings. Of. Conference on Medical, ° 
Human and Related Factors’ Causing Traffic Accidents, .* ‘ 
including’ ‘Alcohol, . and other ‘drugs. Montreal, 1972." 


| Rehabilitation Record.. The’ Tong journey back; Rehabilitation, 


“Record, (1972, 13, 20 “aL, ° 


Reishenberger, A. J. Licensed Motor vehicles for Handicapped 
Drivers, in Mobilizing for. Spinal- -cord-impaired people.» 
Report of.a Workshop, | February 22- 24; aoe National | 
Academy of Sciences, 1975. ae ; . 


Rektor, bi Psychiatric Sealiotion of. tine: aoe to axive: 


~ matar: vehicles. Ceskoslovenska Psychologie, 1969, 65(2) + 
108114. eee a i 7 oe 7 


Reynolds, 3. ‘Eré-driving orientation. Unpublished manuscript, 


Los Angeles | ‘Unified School District, paper ist Education . 
‘Division, a oo, & re 7 


ee Re 


ee 2 Study ihe) ‘demondtrate: the: beebie cantly and: Sore 
methodology . of..teaching dviving: ‘to the physically dicablad’ | ' 


high school.student, Final Report, 1968; Grant’ RD 1852-G,.-.’ 
“U8, Pepattment of Health, Education and Welfare. 


Letter £rom- Tee Reynolds, ‘Johiis : Bopkias Hospital, Baltimore, 


Maryland, Sephenber LO, 1975. 


“Rhoads, M, D. Filling. the needs’ ‘OF the ‘handicapped driver. 


o.. 
ERIC 


peer Sates ‘1974, 2O~ 27» 35 ats 


hee kee 13 


Ri cheer, - Re. Le, & Hyman,’ We. As " Research “note: ; driver’ g 
brake reaction times with agen rave controls. Hutlan Factors, . 
(1974, 16(1), 87- ~88. os ee ae a 


Ritter ; G., -& ‘Ritzel, “Examinations of traffic offenses 
.of epileptics. eee Medizinische Wochenschrift, 


1972, JL4(47), 2077-208 


Rogers , Je By Adaptive: devices for sitcnepiles, _ggurnad of 
attic safety Education, 1975, esha 9~10, 18.. 


Letter from A. Si. Rose, Department of Neurology, University £.. 

California, September 26, 1975. ; 

Personal ‘Communication with e: Rossi, Bez Train Driving School, 
eaiaiaale Connecticut, duly 1975. 


Roydhouse , N. Deafness and driving. New Zealand Medical 
Journal, 1967, 66, 878-882, a NN Borces 


Rozin, Rey ©: TOlnai,;. By. car Sudependenee for patient with: 
. triplegia. Archives of. Physical Medicine and, Pariah il talon: | 
197, 52 (2h _ ee : 


Reusch, J., Sabine, J.,. Petoradn,. #H. W., & tnbeau, '. Measure- 
ment of social disability. Comp sheies Se 72s 
136), 507-518, . 


. 


| Sanders; D. G. An aid for disabled drivers--a powered hoist. 
for: wheelchair - meewnGe Biomedical Engineering, 1974, 9(9), 
431~432, . é i : — 


gavage, P.-P., & Wilkinson, V. Reaction time in psychiatric 
patients: pilot study. New Josland Bodicel downass 
Sere 73 (468), 285-288, 2. i 


'.Schein,; J.°D. ‘The deaf driver, the deat community study of 
, metropolitan Washington, D.C. U.S, Department Of Health,, . 
Education and Welfare, Vocational ‘Rehabilitation Adminise? 


‘tration. : s © 7 


Schein, J. D. The deaf community. Washington, Di Cor 
Galludet Panes Press, 1968 e 


schori, 7. R. - Experimental approaches | and hardware for 
driving research.’ In Heimstra, N. W. (Ed.) Injury | 
control in traffic safety. Springfield, ITll.: Charles 


Schlesinger, L. E. Objectives, methods, and criterion. tests 
in driver a a Traffic Safety Research Review, 1967, | 
Al, 16- 24. a ee igs 2 ee 


Schlesinger, L. Wey & ‘gafren, M, A, Perceptual. analysis of 
‘ the driving task.  ‘Righway Research Record, 1963, el 
54-61. - - aan 


+ 


Schumann, ’ H, J. von, ‘Re-issuance of a driver's license after 


psychotherapy. - Aligemeinmed , 1972, 48 (28), 1290- ~1298. 


“Sehweikert, H. A, Mobil ity. needs. for. ici eee 


Tee Washington, D.C.; Paralyzéc Veterans of America, 
ees : , ar. “- a e. 


Scott, C, M. Driver. safety - in noaleies vans. Bulletin of | 


Prosthetics Research, 1974, Research Conference Issue, 
Research Center’ for Prosthetics, Department of Medicine 
cand Sangery Veterans Administration, 377-387, ‘Ag74. : 


: Personal Commuriication wich Ds Selwyn, National Institute fae 


Rehabilitation Engineer ing, Pompton Lakes, New Jeneeys 
September 6; 1975, 7 A 


Selzer, M. Ly Alcoholism, signet. illness and stress in 96 
drivers causing ‘fatal accidents. Behavioral Science,. 
1969, sah) 6 1-10.° .. , — 7 o. 


Selzer, M. L., & Payne, "Ce EBs  meeonceile accidents, suicide, 


and unconscious motivation, American Journal of Baycneseeye: 


1962, il), 237-240. 


# 


Selzer, M. Le, Payne; C. E., Gifford, J. Dey & Kelly,. We Le. 


Personality versus intoxication as a critical factor in 
accidents caused by alcoholic drivers, American Journal. 
Of aD EELS a 1963, 20) 326- 331. 


‘Selzer, Me, Rodgers, G, & Kern, S, Fatal accidents: the 


role of psychopathology, social stress , and acute 
disturbance, American Journal of Psychiatry, 1968, 
-124(8),,1028~ ~1036, 


Selzer, M. Lig & Vinokur, A. -Life events, subjective stress, - 
and traffic accidents, American Journal of Psychiatry». 
1974, 131(8),, 903-906. | ae | i 


transport company by the determination of the accident 
liability of individual drivers. Traffic Safety Research 
Review, 1961, anda. _ 


shaw, L.,°& ‘Sichel, H. 8. The reduction of accidents ina 


siagat, M. S. Driver training transportation and vocational | 
adjustment of the handicapped:in an urban setting. 
Symposium presented at, the American Psychological Associa- 
tion, waehengten: Diss alee 1969. : 


. ~ 2 . 21802, 2 Ee ea 7 


Siegrist, Ba Evaluation. of the fitness of the ree xo 
“handicapped, for driving, Pease 19721, 60(17) , (537- 538. 


signori, By Tey & Bowman, R, G, “On ‘the atudy: of comlonanieg 
factors in-research on driving behavior. Perceptual and 
.. Motor Skills, 1974, 38(3), 1067~1076. ase 


or “Beosgie,. ae mechniques and experiences in teaching. the. 
handicapped to drive. Symposium presented at the American 
Psychological Association, Washington, | DeCay: September 1969 


Sipajlo, J. Course outline for advanced driver ‘education. For. 
'. the physically handicapped. New York university, Center 
for Sarety, 1973. a ks 


2) etek, S. B., Vukmanovic, ¢, - mucukanovic, ‘PL, pruvalovic, T., 
& Cutler, J. L. “The definition and. measurement of 
disability. Social Science and Medicine, 1974, 8, 305- 
Se i ee , - 


Sluga, We Paychiatric studies on ariving ability lasantnation 
for driver licenses) . Wiener Medizinische sochensshesttr 
LP es, 118(51), 1103+ 1107. ; 


t 


“smart; R. G., & Schmidt, W.. ee Psychosomatic disorders a 
a traffic accidents, Journal of Beyeneroise peseetcty 
*  » 1962, ‘& 191-197. _ 


- | smith, H. B. Smith hana function evaluation. American Journal 
poe of Occupational Therapy, 1973, 27035) 4 244-25), 7-3 


‘Somerville,’ We The driver and- his heal thé Nedicine ‘Science 


and the. Law, 1962, 3, 423-427, : aa Se 


. Sowton, E. “Driving Jacenges. for patients “leh cardiac 
pacemakers, British Heart Journal, 1972, , Mag, 
oT ie280s , : ; 


- Sparks, R R. The medically unfit ‘driver and the establishment 
of basic physical standards for licensure, Journal of. the 
Louisiana Sree Netice’ Society, 1967, A39(9), 348-351 


: ‘Personal Communication ‘with we Steensma , Jackson Memorial 
eae Rehabilitetion, Center, Miami, Florida, ee 
15, 1975, td ie 


etipes, W. Cc, In ‘car instruction for the mentally handicapped 
student. ‘Journal | of. Traffic Safety BGNeae tn 1972, 19-20. 


Sense, M, S., Light, Ww. Os, Douglass, , M., & Burg, F. D. 
Licensing the driver with musculoskeletal. difficulty. 
Journal of Bone and Joint. Surgery, 19703, = ', 343- 346. 


- * co te eo 8 paeE :. 130° 


: Suhr. Vv. We “Personality and geiving efficiency. Perceptual - 


and Motor eT 2; 


Sullivan, R., Celikyol, a L. Pre- ‘driving 


evaluation for the brain damaged patient. Kessler 
Institute ‘for Rehabilitation, West: Orange; N.d. 


& 


., Sussman, Me B (Ed. 4 Sociology and senabliveation. - yen on oo 


the coneerence on Sociological Theory, Research and‘ | 
Rehabilitation, Carmel, California,. 1965, Washington, — 
D.C. : American’ Sociological Be bootaEecns ; : a 


Tarnopol,: L. Testing the savescionnriy handicapped child. 
Acadenic Soe ery See, 1967-1968,. B(20r. 81-95, 


rabachnick, N., Litman, R. E., Osman; M., Jones, W. Le, “Gch: 


ies Kasper, A., & Moffat, J. Comparative psychiatric 
study of accidental and- suicidal death. Archives of General 


Ps chiatry, 1966, 14, 60-68. 


Three-wheeler. conversion helps the jisab ied: aes 
1969, 208 (5392), 207. i aa 


.-' @apnell, J. Me, & Groff, H, D, Myocardial ‘infarction an" 


‘commercial drivers, Journal of eecieee tenet Medicine, - 
(1963, Sy Ase. ; : 


% 


ie e, ‘Bureau of the Census. goneue. of population: 1976, subgject 


“reports final report PC(2)-6C, persons with work. ae 
HoshengeOey) "Ds Soe U.S. Government, Printing ie ae 1973. 


& 


U. S, Department of Commerce, Social and Economic. Statistics 


Administration, Buredu of. the Census. Persons with. work. 
disability, Subject Report, January 1973. wt 


U. a. Dep aster ent of Health, Education and Welfare, Bureau ‘9E 
Education for the Handicapped. Unpublished HEW statistics. 
for tne nandicapped: Based: upon ibueTreHes medical 
POpOres: L 


U.S, ‘pepartnent of Health, Education and-.Wel fake, Education 
Division, National ‘Center for Education Statistics. The ~* 
condition of education: A statistical report on the condi-~ | 


‘ion of Ametican education, 15975.” Washington, D.C.: U.S. 
Government “Printing OL ae Stock No. O1L7— “080- -01391-6. | 


U.S. Department of Health, . Education and Welfare,’ National 


“Center for Health Statistics,’ Health Interview Survey. 
Provisional prevalence of selected. impairments and — 
chronic conditions reported in health interviews,. 

by ager, United States civilian non-institutionalized 


eet population, 1971. apy Taetied: 


i, ae i ee er. en a 
U.S. Department. of Health, Education and ‘welfare, office or , 
“ Human Development, Rehabilitation Services Administration. 
. Statistical: reporting system, coding of’ disabling con- _ 
ditions. Rehabilitation Services Manual, July 1974. 
U8, Department*o# Health, Baadaeion and Welfare, ‘Public 4 
Health Service, Eighth revision, international Olassifica- , 
tion. of Apter eaepeet -OF- use in the United States: . 
I L, A: DCs: UsSs “Government ,. 7 
Brinting — Office, “Pub fic Health Service Publication | No. 


(1693, 1967. = 


U.S. Department of Health, “Education ea WeaPive, Subtie<: 
Health Ape ek Driver licensing wide £or medical | 

advisory boards; e1atin 1 ab i 

Wenaere: suaeaniaH ony: 


U,8% Department of 4 aad’ n, Education’ ahd ‘Welfare, Public 
Health Service, Heu.th Resources ‘Adnhinisttation. ; 
pau Ea due ‘to injury: United States+1971. ‘Washington, 
Ditae . Us S. “Government Printing Office, ; " 


U8 Department of liealth,. Education and Welfare, Public ‘ 
Health Resources Administration. Prevalence ‘of selected °* 
impairments; United States-July 1963-June “Ee 
Washington, D.C.: ‘Labrary o a ag “Card 
 Gabelag Nes 68~62239. 


“U.S. Department of Health, a ‘end Welfare, Public. 
Health Service, ‘Health. Resources Administration. Acute 
gondisions-- incidence and associatéd disability: United — 
States~Ju . Was ana One D.C.:s. U.S. | 
Government “pETRting Office, L974, - Publication’ No. HE. 
20. 6209: 10/88... thei, ~ 


U.S. Department of Health, ‘Panention ana Welfare, Public/Health : 


Service, Health. Resources Administration. . Current 


estimates from the health. interview survey: Inited States~- 
fice, 


1973. Nash ington; D.Cat Uv. S. Government Printing Of 
15 v2 q.. id f , . 


“U.S. Department of Health, “Educatioh and. Welfare, Public. 
‘Health Service, ‘Health. Resources Administration. =: 
‘Limitation of activity and mobility due to chronic) 


conditions: — United States-1972. “Washington, D-c.: é 
U.S, Government Printing | 


tELce, adi . Publication . No. 
HE 20, 6209: sie ial er ' 


U.S, Department Of Health, Education and Welfare, Public 
Health Service, Health. Resources Administration. 
eee of chronic skin and musculoskeletal conditions: . 


“Washington, D.C. U.S. Government ~~ 
Publication No. HE 20.6209:10/92. 


es ae 


- * ae - . z ae 
si ae: OF © sae . i 


«  ™G, 8. Gepar ene “of Health, Etijdatiion and Welfare, Public. ie. 


Health Service,’ Health. Resources Administration. 
Prevalence of ‘s@lected ‘impairments: “United ‘Btates-1971. 


Washington, D. ‘C.: UyS. Government Printing office, 
4975. Publication No. HE 20. 22105 10/99. eB 


Ss bepartment ' of: Transportation. “transportation ae ‘the - 
me handicapped. Bibliagraphic List No. I, Novem “T5e ; 
U.S. , Department of Transportation. otiinge a 


U.S « Department < of. ‘transportation. « Instructions for examining 
‘physicians "drivers: éngaged 


driver waiver program. Washington, D.C.: U.S; seeverr nae . 
tae eae a ice, 1974, ee - © ' : he 


48s Department of Transportation. Analysis of the. ‘amputéeess 


, Uidy ‘Départment. of eedweor vabion:. . transportation for’ the 
= handicapped~~Selected referetices; Bik 


No. Pace pee ofa, Usoe ‘Department of: Trdneportation..°. 


U.S. pepartment of Transportation, ‘Federal Highway Administra 

tion. Driver. cucenee administration requirements and a 
Ren aes ‘OD. C. U. S. Government Printing. Office, 1968, 

U8 pepertnant of. Transportation, tana pbieation Systems | 
Center. The handicapped and elderly market for urban mass’ 
transit. Final Report, October 1973, Contract No. -  ¢@ 
_MA- -06~- we Urban Mass Transportation Administration, ' . 


personal Communication with R.: ‘Urie, St. Andrews presbyterian 
College, Laurenberg, North Carolina, August 15, 1975. 


“Voight, “s. Road epee ‘death fron natural causes. Proceedings 
Of the Third Triennial Congress on Medical. and Related 
iad ha of- “Motor Vehicte Accidents, 1969. 


Veterans. “Administration, Automobiles and Seaeeive equipment for 
. certain disabled veterans and members of the armed forces: * 
“standard design and test criteria for safety and quality. 
oe ee 197g, 40.065) » ca 15020. : 


Wagner, E. E., & Schaff, J. E Design reproduction woeh motor 
performance held constant, Journes oe ee Techniques 
and poe Assessment, yo tt A 


‘Waller, uv. A. Chronic eaten. conditions and traffic safety: 
Review of the California experience. _ See Eagan Journal 
of Medicine, 1965, 273 (26) Cal af20e | 


iographic List: we 


e - 4 


‘Waller, J. A,. Traffic accidents--chroni¢ medical conditions 
as a Cause, celts eee ee X05, 197-200, 


Waller, J. A. ‘Glide for the identiticsticn," evaluation, afd 


regulation of p lical handicaps to driving 
Wash: “D.C: ~Americ mn A ssociation of Motor Vehicle ~ \ 
; ae : : AL : 


ashington, 
Administrators, i967. 


Waller, J. A.. Medical “impairment and highway Spauhae Journal 
~ of the. American Medical Association,. 1969, 208 (12), 9 3—: 


Waller, J. A.’ Medical. pn ere in crashes? New 
England Journal of Medicine, 1970, 283(8), 429~430, oF = 


Waller, J. AL truth, traps, ‘and | tactics concerning grbcusy, 
other drugs and highway Berry Califorriia Medicine, 
m te *s 1216(2), 10~15, . . z. eg ne 


Waller, J. AL Medical’ impai¢ment to driving. ee aes 
Lily:s: Charles” Thomas , . 


_ Personal Communication with J. A, Waller,” ‘Problems of functional 
. versus aoe a a September 1975. » : 
— Maller, J. A.) Thunen, R. V. Medical handicaps to ‘driving, 
a the physicians, dilemma in evaluation, California Medical 
Journal, 1963, 98, 275, 


‘ 


Wallner ,. Ti Mental retardation and the mentally retarded as 
a driving License applicants. Rakertidniagen, 1974. AGS), . 
ae . 3041- 3402. . Pysarye ease aii 
Ward; H. fg Gingras, °G. ‘Wkdical aspects: of. traffic 
accidents in paraplegics. ‘Canadian Services Medical 
Journal, 1956, 12, 459-~ gg ee 


Warner, H. D.° Methodological. issues in tragfic safety | ‘tesearch. 
, In Heimstra, N. W. (Ed,): ‘Injury control and ‘traffic safety. 


Z Springfield, Til. Charles Cc T OMA,” De . 
- Washington, D.C. ‘Departmatt of Motor Vehicles. , Diabetic _ 
@rivers rated. 1973, Grant No. 691-1~ 003, Washington, D.C... 


, Department of, Motor Vehicles, U.S. Department: of Transportation. 


. Washington; Die, Department: Of Motor Vehiclés: A ‘ichenabiceie® 
Statistical analysistot: the driving capability of. medicaiiy 
impaired adder _rhterim Report, ae (1973. ae Bee 


( i gigas Cenk, Me Drugs and the motorist, “Medico-Legal. Journal, 
dee (44s 56. ; 


7 i . | oe 
ERIC ee ee 


Weinstock, & Hoft, J. I. The effdet of illness on anpioynent 
opportunities. Archives of. Environmental Beton tn 1974, 29; 
79=83, ! a ie | _ 

\ 


enceeeee D. von, traffic hazards due to drugs, weitschrift 
. fur Aerztliche Fortbildung, 1964, 58, 517-521, Ss : 
West, I. The impaired driver, critical review of facts. 
California Medical Journal, 1963, 98, 271=274, 


west, Ly Niefsen, G. L.,,Gilmore, Al E., & Ryan, J,.R. Natural 
" death at the wheel. Journal of the American Medical 
Association, 1968, 20° 66-271. . Pry 


paltstlhl 


i G. M, ‘The health of the driver. . franseripts of the 
National Safety Congress, 1965, 24, 52. ai: 


Wilbar, C. L.° Medical aspects of teatiic safety. Axchives of 
Environmental Health, 6, 693-694, “= 
Wilbar, C. Health aspects of the driver licensure program * 
of Pennsylvania, American Journal of Public peat 1965, ° 
55(11), 1807- 1812. 7 eee 
Wisconsin State Medical Society. Medical evaluation of: driver. 
enpalemepe. Wisconsin Medical Journal, 1967, 66, fa 8, 


Woodward, F. Seven medical’ proposals for the prevention of a 
injury and death on the highways. Southern Medical SOUEn aL ys, 
1966, (59(5),4 557- 563. : ve. 


* 
& P. gee'a 


Words and Phrases. 1965, 20K; 328-329, 
_ World Health Organization, pregacsis code. 1974, | Q 


Tis una a. 3, & “Little, B. Driver education for the educable. 
mentally retarded. New York State Education, (4986,., jL2- SLs 


Yoss, R. &. The sleepy driver: a test to escuee Seay to” 
maintain alertness, Mayo Clinic Proceedings, 1969, 44, — 


D. D. Narcolepsy and the automobile.: ' 
2) is 


*Yoss,"R.° E:,:& Daly, 
-5(2)., 11-20, 


Trauma, 1963, 
Ysander, sh Journay of ae drivers..with sheedte disease. 
British JournaY of Industrial Medicine, 1966, aa 28, 


Ysander, L. The safety of physically disabled drivers: ; 
British Journal of industrial wees ine, da 23, wes 


“Ysgander, L.. Diabetic motor vehicle drivers without driving 
‘license restrictions. Acta Chirurgica Scandinavica, 1970, — 
Supplement 409. -_ a gh eg — : 


‘Ysander, L. Sick and handicapped drivers: .A study on the risks 
of sudden illness at’ the wheel and on the frequency’ of road 
accidents and traffic offenses in chronically sick, disabled, 
and elderly drivers.” Acta Chirurgica Scandinavica, 1970, © 
Supplement 409, or 


Ysander, i Traffic: medicine: 6: Ill and handicapped automo- 


bile drivers. Lakartidningen; L971, a 1891-1897. 


Zell, ‘J, K., Rockwell, T, H.,> & Mourant, R. R. Visual search 
an driving as a: function of experience. Paper presented at 
the annual meeting of the Human Factors Society, Philadelphia, 
October 1969, ; ‘ 


“Zino, R, -L. Selecting a car for the instruction of sivetealiy 
handicapped students. Journal of Traffic Safety Education, © 
-1972. a aaa ll ee 


7 | a Joe 


fa 
& . 


o.. 
ERIC 


APPENDIX A 


- FOUR GUIDES TO THE LICENSING OF DRIVERS | 
WITH CARDIOVASCULAR AND CIRCULATORY DISEASES 


= 


“ Nava Scotia Medic al Society, The Cornmittee on . Traffic Accidents. 
Nova Scotia guide for physicians in déte rmining. fitness to drive a 
motor vehicle. The Hove Seats Medical Bulletin, May 1966, 3- 12. 


a 


Appraisal must be made of the axtent of damage . of the ealves ana to’ the 


_derangements in thythm, pe stiaarly if likely to alter suddenly, and to the 


Buicienty of the fayoeeed tat: ie “ 


ao rtic Stenosis 


“When marked. is prone to lead be angina, ‘syncope and. “sudden death? Pa- ' 
tients with sévere aortic stenosis should be advised not to ope ‘rate a motor ve- 
hicle, Patients with lesser'degrees of aortic stenosis without symptoms should 


be advised not to operate a passenger transport vehicle but: may operate'a com- 


mercial pr prwate motor vehicle. 


a 


‘Patients with aortic insuifficiency and left séhivieviae felines and dyspnoea. 
or parexysmal nocturnal dyspnoea should be advised not to operate a motor ve-! 
hicle.. Patients with a lesser degree of aortic insufficiency without dyspnoea ; 
should be advised not to operate passenger transport. vehicles but may opezate 
a commercial or private ‘motor vehicle. 


Patients with myocardial ingufficlency due to mitral stenosis or insuffi - 


7 ciency should ,be advised not to ope rate a commercial or passenger transport 
~ vehicle but may continue to opetate a private vehicle when the myocardial 
nee laae) ‘Lfany, is. well controlled, he ge or 


 Subdieute bacterial andoéafditis necessitates immediate, treatment and”, 
abstinence from eee rating any motor vehicle. ‘ 


a ph 


Usieofittrolled: auricula’’ ‘tachycardia, flutter or : fibrillation and a rapid ven- 
tricular rate, unless contrelled, cause severe.incapacity and should be regarded 


‘as contraindications, to operating any motor vehicle. However, ‘when these dis- 


orders of rhythm are well controled, such’ patients.may operate a private mio- 


tor velléle. Because of the workload and the stress on the heart and becausé of. - 


the danger of embolization, patients with auricular fibrillation should be advised . ~ 


not te to, OP ETRES a core rere ar Said nage CESESPOR: vehicle. 


¥ or Oe 


de 


ye 


Hypertension’ in itself is. not disabling for safe ope rationlot : a niotor vehicle; 
but the complications axising from. hype rtetision- wines, damage to brain, eyes, 
heart or kidnay's --may well prove “to be disabling. When complications of hy- 
pertension are limited to the optic fundi,, the degree of ‘impairment of driving 
ability should he ewaluated solely on the basis ‘of loss of vision, ~ If there is evi- 


_ dence of cardiac damage’ resulting’ in congestive: ‘heart failure or angina pectoris, 


‘such patient” “‘ghould be advised not to operate any motor vehicle unless the con- 
gestive failure or angina is well controlled ‘by therapy, then the patient may only. 
operate a private motor vehicle. The level of the blood pressure mist obviously 
‘be interpreted in the light of its constancy. - The patient's sex and the patient's 
alge, as, well as the degree of complications, must be assessed, before any de- 


| “hypertension without complications, is: not a coptratndicettos to ope rating a pri- 


= : 


o 14 


~ vate or commercial ¥ motor vehicle.. 


A rtérioscle okie Heart Disease 


If sclerosis of the coronary. atteries: Has eeaulted in angina pectorish and 
thesé attacks are mild, infrequent and controlled with therapy, such Pale ae ee 


: ‘may still drive private motor vehicles and light, commercial but not Reavy. 
eo and pes Renger Eranaport vehicles,» 


More severe angina, even if accompanied by varying degrees of heart 
block, . ventsiguiar- premature contractions or arrhythmias, if well controlled - 


by therapy, aeed not prevent the. operation of private motor vehicles. These” 


| patients should not operate comme réial of panecnger transport vehicles. 


a 


a) philitic He cyDisease 


’ transport vehicle. 


Severé ‘angina. coups on with little effort should be. tonsidered a contrair- tae 
: dication to the ape teton of a motor vehicle. : 


* 


The patient with acute coronary thrombosis Shouia be advised that he’ choutd 


not operate any transpo rt vehicle for at least two months following the attack. 


Assessment thereafter would be dependant upon the presence or absence of con- 
gestive ieee, failure “or severe angina pectoria. ot 


Patient with syphibitic aortitis having’ syncope, congestive heart failure, 


‘or angina pectoris, should be advised not to operate a motor vehicle, unless. 
these symptoms are well controlled by therapy, in which case it is permissi- 


ple that they should drive a private vehicle but not a commercial or passenger 


_ cisior is made to restrict driving ability on blood pressure figures alone. Fixed ze 


| Metabolic Heart Disease . os 


—_ wal signs of myocardial insufficiency are present auch patients should be dae 
: rere hot to operate a commercial or passenger transport vehicle but may op- 
; arate @ Private.vehicle, AN ae en oe 


Coa enital Hea rt Dise ease 


“Asymptomatic congenital heart Teaghs: are not contra- inuications. to safe". 
‘driving, Patients developing Signs of myocardial insufficiency should be:ad- 
wised not to operate a comme rial or passenger transport, but. may operate a 
_ BThya ee vehicle. as tong as their signs remained controlled By therapy. 


= a 


“Bor ¢ Bulmonale 

Patients with’ ee sided heart failures secondary. to diseases: of the lungs 
should be advised not to operate a commercial or passenger vehicle. However, 
if the symptoms, of right ventricular failure, are mild and well controlled by 
the Bap Y Eee apices may opertter ‘a peivete motor vehigle. 


-& 
mt 


"Muses rditis 


_ “Relde nes. of active myoca editis is ay contraindication t to the ope ration of: 
a mato vehicle. ra ete? 6 . 


' We 
ees : an a é eo oe pect yal ave F 74 
eva : 


“arterial Aneurysms and Axtemiovenous Fistidas . so ee 


_ any ‘Patient. wisi an arte rial aneurysm, because of the danger of ruptire, 2 
should be advised not to operate a motor vehicle.’ Arteriovenous fistulas re- 
gulting in. severe heart failure constitute a contra-indication to the operation’ - 
of amy motor, vehicle. Both conditions may be amenable to surgieal treatment. 


o : - 


®. 


Diseases of the Peri¢ardiun, 


‘ln the acute phases of the pericarditis; patients under therapy are unable ._ 
to aperate any motor vehicle, Viral pericarditis does not constitute a con-. 
traindication to the operation of a motor vehicle, once the acute phase has 
subsided, Patients with chronic constrictive pericarditis may operate a, pri- 
vate meator vehicle, if the condition is well controlled,. but should be advised 
not trope Fate commercial” or pene transport vehicles: : 
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. Gosebeal Vascular Disease & 


Carding Enlargement og q a) 


Disnished Ca rdiac Rese rye 


Arrh taeda s and | Conduction Disrarbences 


the operation of motar vehicle si. Patients.w wi ith paroxysmal ‘auricular tach~".. '¥.* 


Patients rs teaaedntes blood flow to the ‘brain, sietieg attacks bE syncope | 


OF dizziness. should be advised not to- ‘operate ‘a motor.vehicle. ‘If there has been | 
‘any cerebral vascular. episode: causing changes in personality, alertness,: ability 


to male decisions, or if 
. OF corordination, . such patients should be advised not to operate: a motor: vehicle. 


‘there has been ‘actual loss of motor or sensory power 


Howewer, if such changes’ in function, are minimal, with little or no disability, ; v 
it may be pos sible for thesé individuals to drive private motor vehicles, “ 


Diseas ae. of the. Meins 


“Patients with théombopniabiiie or previous ; thrombophlebitis he suiting in ae ss 
edema of the extremities and impairment of use should be advised not tp op-. 


erate & commercial or passenger transport’ vehicle, and if sufficient disability - 


exists they should be advised not to drive a private motor ‘vehicle. Patients 


- with active iphle both f ombosis should be advised not to, drive a motor woes 
. because of danger of eeabolism: : face 7 


’ 
. 


. Brlargement' of the heart should oe in n'itsele be considered a eaate-idicas : 
ton to the operation of a motor Wehicle but such enlargement points to the pre- | 


gence oF organic. heart disease, which deserves PPE? Optiere evaluation. © 


a 


r. ut 
ty 


atyeoak 


motor vehicle; “pit 1 may not Soest a heavy commercial OF Rpaueenres motor’ 
~ vehicle, If myocardial insuffiviency is more marked, the patient should be: 
cautioned against the ope ratTon of a light commercial motor vehicle aé it is. 


Likely to prevent proper: performance under emérgency | conditions.’ Te ahaa 
tive haart failure is well controled, such patients may oper: rate Peete footer oe 


vehicles only. = - My a ae 


e F eins anh a 


+ 


' Auricular premature beats are of little conséquence. ne EC not preclude. te o ' 


rs 


ycardig, flutter or fibrillation. with myocardial insufficiency should ‘be: advised . 


not ta ‘@perate commercial or passenger transport vehicles. - Tf, however, 


such Supers are well controlled ey therapy, than the pein may ope rate a! 


os) 
¥ 


: light ‘commercial « or r private ; motor. vehicls: Eniy.- : “auricular fibrillation of the 
chronic nature provides the risk of. embolization frony the auricles. Such: ‘pa- os 
” tients | ‘should therefore; not operate’ a- commercial or passenger transport ve- Ee 
hicle: but may ‘operate a private motor vehicle if well controlled by the rapy.. or 
Ventricular arrhythmias other than occasional ventricular extra systoles’ are ae oe 
. usually associated with heart disease.” ‘Such patients should be adyised not.to : : 
drive commercial or passenger transport vehicles but:may drive private ve 
hicles if well controlled: by. therapy. ~ ‘Auriculoventricular block in a minor de- 
‘gree is of no ‘significance.. The patient with prolonged degrees of arte rioven- 
tricular, block or. .complete arterioventricular block, if associated with syncope 
(Strokes -Adams syndrome). should be adviséd not to operate any motor vehicle. 
Te these attacks have been well controlled by therapy for’ one year or longer 
such eee may, operate a. private motor vehicle. , oo ee 


oo 


£ 


_ vehicle. If, however, it rapults in attacks of & syncope, : ‘such natiente may | ) 
erate a private motor vehicle. If hypotension is present and is considered.to . 
..be related to symptoms of dizziness and or syncopal. attacks it: should be: peaeeees. 
in the Uight. of the seriousness of the. underlying disease pECCERBe ee 


Wie 
«lyn 


‘Carotid Sinus Sensitivity Pn 5 ee = ie 


a "Individuals with carotid sinus sensitivity aa expe rience. steacke of syn- 
_. cope should be advised not to drive a motor vehicle, If after therapy t “the ee . 
fs, tient is cured this deersien should be revised. 7 
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7 s. ‘Dapartrieit of Health, “Education, and Welfare, Public } Health 
Drive t licensing g guidelines for: medica’ saieory boa: 


Service... ; 


ey Publication No. 1396, 1969. ————————— 


af 


i“ Héart Disease (Table oe 


: - . tal z He eee ar ph 


a 


Aube enyoca rail: infarction is. schie hone. common medical cause. of: sudden ie 


Wes. of acute coronary insufficiency may cause transient: alterations of con- 
“sciousness and.anginal pain that’ can be distressing enough to result in. signifi- 
cant’ impairment: of driving ability. The level of consciousness ‘may be impaired.’ 


: by. two separate and distinct mechanisms. ‘The first of these is. inadequate per- . * 
-fusion of the brain secondary toa ‘mechanically impaired heart.: The second is | 


, death ‘behind the. wheel, Though it- represents ‘the severest kind of. driving im=- 2°: 
pairment, it accounts for only a small proportion of: highway accidents; Lesser *. 


impaired ventilatory capacity of the lungs secondary to heart diseases’ This lat-— . 


2 ‘ter category, often called dyspnea, may be faused by ee —_ didense;, but - 
oe this will pes Bonsidexed separately. nm an a 


“ORGA NIC HEART DISEASE re ACCEPTABLE LEVEL : 
; OF FUNCTION [oe DRIVER LICENSURE: 


i ae 


C3 — 7 = Iv mae 


"Group Passenger «Cargo. —.-« Private ' Perigdic,  Linited 

e transport . _ transport = auto - ree fiuation:_ _license_ 

A - (Individual considération) em ee, pees na - oe no. 
Bo. ‘no. ° . " no - yes he fyes” yes. 
' o . & syne. * - no | Gna SNe’ = 8p. HO a. 
D _(ndividval conside ration, t based on. Fisk)” oe AS ates eee 


“time to: be ‘set by evalidtion of advisory board. . . . “ 


Organic heart disease is divided into three groups. LA. fourth’g group p deat". 


with certain arrhythmias. ” 


i 


Group . A--A driver is in Group A when: 


(1) - ‘he has asymptomatic heart disease, ‘and 


(2) the single or déubie Master's “Two ‘Step Test does. not : produce ‘symp- 
toms, or alterations of the. ECG, and as . 


* ” 
= 
* 


e 


ay 


By" prolonged ese hich. ‘emotional stress, hur ryidg, hill climbing, recrea~ ae 
: Ree, or meas activities ‘do not PEON pabarees apart and 


ae (4): signs. of f conge stive heart failure aré not pre sent. 


. 


. . Group Be-A: driver is in Group B when he has organic heart disease and 
One. or more of the following: | : = me 


- (1). wating orie to two level blocks, climbing one Sight of stairey or the 
ad ‘performance of usual activities. mprgeuces Syapons: ‘or. 
: (2). Master! Ss: Two: ‘Step Test Produces symptoms and. ECG changes, indica-. 

‘tive of anoxia, or ee . oe ie 


@ be 


(3) emotional ieee ase hill climping, recreation. or similar ace ; 
. tivities produce pathologic cal deci or ns Yer Beto 


oa (4) signs of congestive failure, if present, are. relieved by therapy. 


A a Group C=-A. driver : is in. Group G when he has organic heart disease with: nae 
ae title at rest, and one or both of. the ei : SOE 


“() The. pe nigra of any of the dblivities of dally: Niving ee the} ‘per- a 
sonal toilet. or its equivalent: produces. increased discomfort, or. a4 


o 


. a) signs of congestive failure, if present, are , resistant to therapy. oa 


’ Group: D-- This. group inecltdes ‘individuals’ with pavaige seeydecina: “While ; 
. some of these ailments, such as) hronic asymtomatic atrial fribrillation, — 
‘usually do not present notable i nairments, others such as paroxysmal 
atrial flutter do present a high risk of catastrophe. Hence, consideration 

. maust'be based on their risk factdr, which can be arrives, at only 2S eyalu~" . 

: oe each: disease enue "te 


: 


. Cardiac Pace makers . 


‘Individuals with implanted pacemaker: rs to ‘contol heart rate should. not. 
drive cargo or passenger transport vehicles., ‘They may reasonably be per- - 

» mitted to drive private. automobiles, if given a medical review at 3~month 
ante rvals by a de aaiae familiar with cardiac pacerhake re. 


+ 


- Hypertension Vascular Disease (Table 3) 


| Hypertension, . because. -of its effects. on the brain and other’ organs of ‘tie. 
id is of im importance: wath, Tespece to o.driying ability. i tater A eleyated 


diaaeolic ‘pressure’ ‘ove tEg 

:- Of these guidelines, assumed. to be ‘Siagioais ‘of ee rtension.. “Transient. head: ° 

‘aches ‘from this disease must be judged on.an individual basis to detérmine their 
severity, ie a and ‘Subsequent interference with the: individual's s driving. ' 
we sae ad a rs er Se oe yl ee 


Table 3. “HYPERTENSIVE. VASCULAR DISEASE AND ACCEPTA BLE 7 
we LEVEL OF FUNCTION FOR DRIVER LICENSURE , 


Group: - “Passenger i * _ Cargo _—_— Private “-  Periodig _ Limited : 
Sos transport __transport __auto__ reevaluation _"_" license __ 
s : ¢ Eee ka eae ee ie oon eae es SMa Gace ck bo) a 6) eee at 
A’e:, yes . yes * -- yes yes no 
* Bo: NG. Hs “no | yes. . yes 0 me 
: oi no - - mo...’ (Individual —s-yes. (Individual - 
: - consideration) - » 2% consideration) - 
. = os a oN ar _ 23 - (usually unsafe) - 
Dee a ROP ok a. "ne. (Individual = noo “no | 
Og ie EE, OE ge ee 
_ 8, Group A_-Diastolic pressure repeatedly over 90 mm Hg. and none of the * 7s 
ee ema : 
_ @ abnormalities of urinalyaie: or urinary ‘furiction tests; . 
| | ov 
3 (2). history. of hypertensive cerébrovascular damage; : 
2 QB) evidence of left ventricular hypertrophy, for oe. “Tee 
(4) hypertensive: abnormalities’ of the ents fundus, except for minimal. _ :. 
. --". narrowing or sclerosis of arterioles ©) (Keith-Wagner Retinopathy, a 
: Stage: Ee? 3° - wee! 
ea ‘Grok B--A zepeatedly elevated diastolic pressure « over cae mm a HB». an. 
any one. >of the, following: 2 Oe ae ee ge 3 
(1): proteiNirle cer abnormalities i in the urinary sediment but 2 no. impair~j 
ment of renal function}. 
. (2) a hypertensive cerebrovascular damage without residuals; YS. 


Ce tgen (Keith-Wagner ener Stage 0). 


a 


Group. : --A wepeatedly eisgeted diastolic pressure ‘over 90 mm: Hg. and 
* cal two of the. ‘plowing: Pe seierse. 30 


| (1): ¢ diastolic ‘Bre ara ure usually i in excess s of 120: mm Hg. ee 


a are i peenes: te erebrovas cular damage with popmdncnt neurological: 
a . residuals; nn 


* 


ia), tee, ventricular F hype trophy; o a4 ee oe a ee 7 


| (5). webaceaaly bE, arterioles, with hemorthages and exudates, (git wa 


“ 


= Wagan? er oe Ti). —. ; 


y two of. the following: 


' i is 
ies : 


ae ‘eos 


- diadtolic pressure usually in thie wange of 140 mm 2 Hg. or more}. ‘ os, 


(2) ace: and. abnormalities of the urinary sediment with evidence’ | 


oF hitrogen Tere euy « ome oe eo 


(3) hypertensive cer 
a impairment’. ra E 


(A) left ventricular hypertrophy; ee ~ e an 3° & : 


‘ io) retinopathy of arte rioles with papilledema.- .(Keith~Wagner Rétino- 
“pathy, Stage: iv)’ , *3 - + 


the Extremities “(Table 4) 
La 


“a : Vascular Disease Affecting 


¢ The: importance “of this category to’ the ability’ to drive aateay depends on. . 


“the | impairment of the functional use ‘of the affected extremity or extremities. 


t “This: catégory is divided into three groups. Presence of vascular disease is _ 
.*, presumed to have been. diagnosed by existing conventional methods.. Loss oe 


pulses or arte rial calcification is not. ‘considered an impairment to driving. | 


e 


as “Table 4 “VASCULAR DISEASES AND: ) ACCEPTABLE LEVEL 
heehee a OF FUNCTION FOR DRIVER LICENSURE — 


"Passenger... Cargo -—-—: Private ‘Periodic. | _ Limited. 
_.. transport _ “transport = auto reevaluation _ ~licenise . 


“yess a a 
. * (aaividual’™” , 
oy, consideration) : : 
(A). “expe riences neither intermittent sinuaicasion nor pain ab Gest ‘or’ ; 
oe Rat, vexpe riences only transient edema. i on ee. os 
a aS 5 a ; ae mee oe ae 
- : "Group Be-A driver is in Group B when fe has vasculat. disease with any 
ee Se oe ‘one of the jevewingr TS ee, ta rT 
or Fae 
“aR inte Fipittent claudication « occuring. on walking 1 more. ‘tian’ 25 yards; ee ee. “tn 
* e* an i 
ee (2): "aula damage evidenced by Cexied amputation 1 of any Snen of- 
en a «digits of one extremity or amputations at or above the. wrist or ankle . 
of one Ba bias evidence of Bese prety vascular disease; 
7 (3) healed or pe rsistent superficial ulceration, and 
: saat, (4) wedetata to marked edema which is ese partially controlled. by 
on elastic supports. ae oO is . 
_ Group. corer driver. is’ ‘in n Group C when he has vascular disease with’ one 

of the following: ae = ee . : 24 

. ae ‘ay intermittent ‘claudication on-walking less. than 25 ‘yards, or severe ‘and . 


‘constant ‘Pain at rest; 8 
® aa 7 A 


(2) ‘yasiiliae dathace evidenced by amputations of 3 or more digits of each | 
of two Cernentes, with Berazstent vascular disease; — 
(3) persistent, widespread, or deep ulceration involving any riumbe r: of 
extremities... 7 


sent a: ‘serious siaegees as. yee may cause a catastrophe. 
a given, individual consideration. 


: ™ ‘These, vascular disordars present a very high riele ‘and. drivers of al . ‘ 
“; types of. vehicles. should be given a caréful individual evaluation. of ceil ‘ea 
“history. In gene ral,. such individuals uaually: should not be re commended 24 
for: nese and ersnapert licenses. fg Te has te gate 


I “Sortie of ther e 
 Tharefores- they tepre- ee 
-Each- case should be... 


The: following recommendations are intended to 


wz ‘ 
Moat 


These disorders usually are y associated with piredromal syxiptodis . eee 
that warn the driver. of impending. difficulty. Hence, drivers are” =. sss 
", sasually: able to. avoid: dangerous situation’s if complications. develop. _— 
“| Pergons-with’ such: ‘conditions, should. dE. ‘advised that long periods of, 
sitting. are dangerous. to the aneutysm. - 
_ they should*be able.to.drive private: automobiles safely-. They should. 
not be: recominiended for license's, to: drive: sie ee or Dots la franks’ . 


“post: vehicles. Pe De ae ge eee 


After such advice, however,” ~ 


parse, . 
ght o. - a ace ot : 2 Meg Be aes . 
ae : fae 


Aottic and. Central Nervous System Aneurysms, a dears! we i ea 


“ye en ae * ra ; 
. §: 


aebee Ministry of ‘Transport. 
* to drive: a. ‘motor vehicle. = 


f 


1. “General Remarks a. be te me ” oa ee 
7 _ . ae Heart digsaee seri int. “itself or oy définition preclude drividg. 
| However; Hits limitations, w ch are intrinsic, y ORS on | the bee tee of £ fone! : 


= 


2... Heart Failure: 


—— v ahi motor P akicies. Such: ‘a “festriétion: can be modified, “however, if the ge 
OSS cardiac insufficiency can be corrected by’ surgery. or ‘py effective, controlled | 

--cardiotonic treatrnent:. The New: York Heart Association Nomenclatute,. which 
| suggests four, clas sas of. functional iqcapacity, can be. used asa basis: Oe 


oe ae 
may 


me? _ Asymptomatic patient 

“II, Symptomatic patient: agp ing’ oniuae @ exertion se he g 

lI. Symptomatic patient. duFing*mild exertion - Piigetes, He. a @ 

eg Sympiamers patient Stregt Fg  tae ey BES oe 

“* ‘Theoretically, those classified L'or It can be fit to drive. all types of Pa 
motor vehicles except buses ane vesicles ‘weighing more than 6, 000 pounds. - 


‘Those classifyéd. ul can se fit to drive private vehicles with restric- «  ( 
tions. H, J, K and L. hte 


Those | in’ dass Iv ‘are considered unfit. to “drive motor vehicles. , a aes 


Since, re deti : oe heart diseases are progressive ane the state of 
cardio-circulatory ‘restitution of limited duxation, periodic check- ‘ups of. the 
cardiopath must be made once a year for cardiopathic drivers of private vehi- 

- cles and every Six) months for. those iaeene to drive public vehicles. 

Reports of ‘these examinations must be ‘sent to the Medical Director 

of the Motor Vehicle Bureau ¢ once or twice a EPeSEs as required. 


we 
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erg path” VCranvele can . be measured only By: the: fonctions! resi ; 
; heghodynamic. examination.’ ‘This also holds true: for. congenital ‘aortic: ‘gtancsis. 
: and ‘hype rerophic musculan: stenosis. of ‘the left ventricle. The pee funé- 


diseages (see "Heart Surgery" #12). 


Pils : eS Acute: or Progressive Caraiopathy:? Be is 


i F “A j “sg * : = : BP 


© Caraiopathy : in ‘the acute or prog tess: ve stage, apsolutely ‘precludes - 


re js 7 
ons i aiiy, not a ‘disease ‘as such, is “often a maniféstation.of pri--. 
mary. (amily, a leoholic; and,so forth)’ or ‘sécondary (sarcoidosis, hernochromiat i...” | 
tosis, ‘and so on): ‘cardiomyopathy. “Assessment "Of. ‘cardioniegaly, depends. onthe | m . 
f etiological. ele ng involved, ‘the impairment of the cardiac output and the poten’. -” 
tial danger’: ‘of e@ndugtion and rhythm’ disorders, ‘Gene: rally: speaking those affli ~, 
cted, w ie meer are eras fit to drive pr ivate vehicles with a maximum” 


etn AM re Comins nia lous concerning the, fitness tor ‘dzivingoof people aft 4 
Sy “flicted with valvular cardiopathy must be baged on the funétional'effects of the “ 
' Tesion and its progression. | ‘The New York Heart: Association Nornenclature ae 
can 1 be ‘used as a guide to ‘symptomatic aortic stenosis, which, because it can 4 
se sudden loss of conscidusness or Sete precludes Geng: oe au lae a8 


iy: In general, isolated a shythmia, whieH is. not * feleed’ toa cardiopathy, 
does not. render people \ wniit for beside prvete or pone motor vehicles. ‘Su’ 


and reenre ‘Hbrillation) . must “not. increase and. must be ent. andar abearve- 
- tion if a Pereen is. to be declared fit for driving a 6, 000 “pound private vehicle. 7 


»° 8: Gonduction Interference 


ok atalile. first degree aeioventrictlad bibek, ion. is not. related to | 
“progressive myopathy, does: not Proce driving pupee or private VERIGIES, 


o.. 
ERIC 


qth 


“private vehicles'as long as the, condition and 
. are checked at least btery thrée months. eo 


geet two months followin, 
_ dial infarction.can be considered: fit! for driving pagsenger ‘buses or ambulances. _ 
‘If the patient does not have anginal attacks, if. his,heart rate is not abhormial : 


‘elude. driving private. 
‘tail’ ‘thé danger. of faintis B 


it; - eee ana related to,: a: ‘sound: venti ea te need. ay acs 
ehicles. It) must 1 be yernembe rec that such co ditions* ‘en= 
3 spells; consequently, these patients must*be reexamined’ 


‘Total atrioventricular blocks and ‘Adams -Stokes disease preclude’. 
who wear électronic pacemakers may be declared fit for: ‘driving: 
the’ effgctiveness: of the ec cmcuea rg. 


every’ year, 


. 


“Coronary Disease 2 pS peg ae 


hy ees : ‘ =i? 


oA person. aha has suffe red from. myocaigc didn infaxction must not drive’ 
the. attack, No patient §vwho has ‘suff. 


‘and he does not suffer from cardiac insufficiency,’ ‘Bi 3 imay bé granted a: chauffeur’ Ss. 


s “10, Arterial Aneurysm af Se 


permit fon all other public of private: véhicles whog si curb weight does not: exceed 


. 6,000. pounds. He must submit.a medical report ev: bey six months‘to the Medi- 
ve cal Director of the, Motor Vehicle Bureau. If-he. holds, an operator" 8 permit, hows 
ever, he need do § ‘so. aed once’ a: yent: gies ae 


“Any patient in the ny secee of anginal syndrome < or, a 5 period of ob- a 
vious’ aggravation must be conside ted unfit for Griving. | : pes 


‘Stabilized anginal s yndrome deez, no ‘pieclude deng pi ate vehicles, 


' 


- All’ aheurysms of. the major arteties, particularly, of the’ aotta, cain’ 


. “cause eucdin death and therefore. preclude driving unless they are successfully 


corrected by: surgery... Once this has been done, licenses can eventually be.” 7 
eraniee 4 for i sone venieles whose: curb weight does not excéed 6 ‘000 pounds.” — 


ee “i 


“Asymptomatic hype rtension and hype! rténsion which re -e sponds to medi-. 
_ edition do not. neces teTy bgt: driving... peniigincd the initial saint 9 hypo- 


be advised not: to: ‘drive. ae oo! - a 


gas with paihaic ae ‘blood pressure. can jeualiy only hold an ope ra-- : 
'tor's permit.for private vehicles. with a maximum curb weight of 6, 00: pounds ;* 
they gust slg aa a medical report, to oe Motor. Vehicle Bureau wert ry year. oo 


ty 


d- from myocars ~- 


es rr aa Ba ge a 


os “When ick: saagentter malformations are totally Sind 4 pe rmanently OOF x 
a cured by surgéry, those afflicted ay, be considered. cured: and issued chauf+ "he 
~feur! 8. pee ; oe a . oa ac 7 
= ‘(B) Surgery to ‘correct, valvular lesions... se oh ces Te Sa ee 
inc two most pices under this Loa are: om 
as gressive ‘eiraciome: patients who have ceases this oper a 
‘i a “ation can ianyedy be issued chauffeur! 6 Beenie: . 


tee ta (2) valve replacement: People with replaced ive can dee’ as 
OE Pe ‘long a as news do. hot. suffer: from heart, failure, arrythmia,, 


A Se 3 Whether the! surgical echaiest was WHinebete! s operation ~ an” 
aorticoronary: shunt, the same criteria. as a myocardial infarction Seely. 


. . 3 : Conclusion . 


“chaus fours! permits can be issued as well as ‘operators’ “pers, . 
ai but theyaeiaal y. ‘bear restriction ven ‘that is; the Saal Wetght of. the 
~ ‘Vehicle must not exceed 6, 000 pounds. 


cal 


1, erebral Ischemia a es ar : 
ng cartdriosclerosis. - ar . aes 
eae Cerebral Hemor rhage or Infarction fdr ee en ae ae 
oes It is. not ‘safe for people to drive if they have. hed a ceréeb Al hemorrhage - Hoes 


.or infarction: with a- behavioral disturbance: ak it is a minor. r disturbance, they.. 


ete 


Qo i: 
ERIC: 
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imum curb weight of. 6, 000 


a 


Or Vehicle Babee ¢ examiner - must report to 5 the Medical | 
NS, behavior on ‘the road, The. Committee 
medical: Report and that of ‘the: exe. 
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ard 
‘ 


me 


‘4.0 


: ca rdiova scular conditions, z 


There. isa lack of. conelesive statistical data: about th enjortance:o ; 
a: causative factgr ‘ins motor veHicle. accident 
> However, as is, felt that a, ‘physician “ ‘can usually. ‘pive’a valid medical’ Opinion” 
as ito the probability. of sudden: death, loss ‘of onsciousness, pain or- Wweak-. 
ness sufficient to cause loss. of control of a vehicle. A's with other disabili- 
tie s,. the drivers of passenger. carrying and commercial transport vehicles 


are expected to. meet higher. standards ss fitness because of the extra demands: ” oa 


put on. them. a ee” ee ee et re ee ae 


4A : eons Cardiac Inflammation 


heeliewn: with acute pericarditis or. myocarditis: ‘should not drive any” 
“type: of motor.vehicle’ until. they. have ‘made, a full recovery. “Applicants with . 


- “subacute bacterial endocarditis. ‘are ‘allso. unable to drive any type of motor’. 
_ vehicle safely: ieee ‘they: are completely well Because of the. dange? of emboligm. 


“Gongenital Heart. Defects ; 


a : 


Asymptomatic congenital hea Ft. iesibas are by themselves no contiathdi) >: 


“ cation to the operation of any type of motor vehicle.. Applicants with conges~ ee 


Pe = tive heart failure or other symptoms arising from suchydefects should be 
- assessed on the basis of the complications peep TF the symptoms can be * 


well controlled with treatment, an applicant can usuflly drive a private motor 
vehicle without difficulty but cannot usually drive a ‘passenger transport or- 


: commercial vehicle (Class 1, 2, 3:0r 4 license) safely because of.the extra 


exer jon often mequired,’ 002 “!  waa 
we, . a : 7 ‘ 
4.3. “Arte tiosclerdsis Heait: Digease ow ae 7 fea ao 
: 2 * oe a Be se : f > ain a - ei os of 


{a) An ina P&etoris-~Applicants with mild and ‘ee -equent attacks of an- 


gina. pectoris: that always re spond well ta therapy. can usually drive a private 


motor vehicle: safely ‘but should not drive a passenger transport or commercial 


. _ vehicle of any type ‘because of the extra exertion frequently demanded” in their 


ope ration.. a aes which occurs’ while, the meplicant is ate rest and angina which 


& 


os pee emergency ¢ or. by. ne Loy - 
oe contraindication to any’ ype of srlving until. ‘reviewed. aby ain appropriaté spe see 
io cialist. - aide et ome “ ee 


= : private: “niotor vehi io eee Evan dyspnea be 
- ‘comes $0. marked that. it affects. ‘the pe rformance’ ‘of the usual ities’ ‘invglved 
ae ae iy the operation’ of a motor: vehicle. or is likely to prevent proper Pe rformance 

ee Sin an, ame, LT BONCY the. applicant: should not drive | ‘any type: of motor v ehicle, If. 
failure i ican be controjled by ther8py;. jhe applicant c can 


Soner transport or ‘commercial vehiéle, (Class | 1, 2, 4g or 4 license). ee ~ 


neg : 7 “(c) M oe radial: fataretions -“Applitants who ‘have had : a a siyoba rai 1 infare-,_ 2 . ve 

Pees “tion: should. not. drive for at‘least eight weeks aftér. clinical recovery as judged cM 
Wi Csby their: ‘Physician. « » It is felt that’ ‘applicants: who ‘have hada’ proven wiyocardial. 

~4nfa‘r ctioncannot the reafte'r ‘operate a. large passenger transport or; ‘heavy com+ ie 

‘mercial vehicle. (Glass. I and. 2 license) safely because the pos sibility of a: .pecond — 

. infarction while’ on duty .is ‘significantly: increaséd.... Applicants, who haye' ‘had. two . 

prover , Lape should not thereafter. ope. rate a axicab, ‘ambulance, or, 'amaller 


ee. - ae ar . ee re mature. beats are & f ittle ; 


oe consequencé na in the Pine oth Br: platy preclude the safe he 
- epeettet of aed type. £ motor, yehigle:.: ‘ve ree ao a ae 


iia, es (b) “S30 roxysmal ‘Tednpeaediat’paeoapemal auricular tachycardia is usu- “| 

ally unimportant, and only rarely. limmjts physiéal- ability. | Parox¥smal: tachycars. 

« | diaorventricular.origin,. on the other hand, frequently signifies grganic heart 
vo ° disease of. a-sefious nature and persons. “with this ‘conditioricannot safely oper~ ..” 
é ate any type of motor vehicle until the underlying‘ ‘cause. ‘ki 'S s been. determined’ ‘and’. 

; ‘corrected. Bo ee ee ee oak tf in 
gos (c) “Atietoular Flatter — Fibrillation: Applicants with: ‘chronic auricular a 

"flutter | or firillation ¢ can in usually, dr 


ec 


“thier | serious Sed ne ea raide: ‘coridition. : ‘Since persons: with chronic auriedld: 
“flutter or. eadclaaancn eae) emboli, it is, felt unsafe ion therh * to dri I 


Pie te SL) Bradycardia and iieare Block--Sino- auricular bradycardia and congen-. . 
ke “ital auriculoventricufa? block, unless of marked degree, - are usually of no signi- - 
figanice. Applicants found’ to have auriculoventricular block should, however, be — 

_ a#ssessed on an individual basis. In younger. persons, not acutely ill, even high 
grades” of auriculoventricular block may be: compatible with full activity. In older 


controlled by treatment older applicants with evena relatively marked, degree of 
“block can usually operate a private motor, vehicle safely, but should never operate ~ 
a passenger transport or commercial vehicle (Class 1, 2, 3, or 4 license). - ~ 


4.5 ‘Carotid Sinus Sensitivity 


Applicants whe become faint or lose consciousness when thay are subject 
to carotid sinus pressure cannot drive any type of motor vehicle safely. If their 
' carotid sinus can be made less sensitive, such applicants ' can drive a private. . 
motor vehicle safely after a period of obseryation to assure. that the condition 


has stabilized, ee Pe 
7 an Hypertension 


Be 


ie © joextensicn ate than uncontrollable ‘malignant hypertension, is not by 
itself a contraindication to the. operation ‘of any type of motor vehicle but the © 
complications that can arise from the condition, : such as damage to the heart, 
eyes, kidneys and brain, may well "prevent ‘safe driving. Persistent hyperten- - 
sion above 170/110 is frequently ‘accompanied by complications that may make . 
a8 diiviny dangerous and applicants with a blood pressure in this range must be . 
examined very carefully.. If the eyes are found to be affected, the degree of 
impairment of driving:ability will depend on the loss of vision, If the hype rten- 
sion has caused cardiac damage resulting in congestive failure or cerebral im- 
pairment, this’ should be the principal consideration in evaluating the eteity of 


the applicant t to drive safely. 


Higher standards should tbe required of passenger transport and commer- 

selal vehicle drivers than of drivers of private passenger cars. If the blood 
‘pressure is found to be 180/100 or more in such applicants, their evaluation 
‘should, include an electrocardiogram, chest X-ray, funduscopic examination _ 
and BUN, and they should be referred to an internist for an opinion if a marked. z 
'- devi ition from the normal is found. : 

®t ‘Applicants who'are found to have hypertension and«who are placed on drug 
4 thetapy should not drive any motor vehicle until their response to treatment has 3 
Ween observed and any necessary” se ia to their medicat} as been made. - 


a 


2 = 
*. '‘ 
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persons, heart block is more serious even in slight grades. If symptoms are well . - 


4.77 myporenatoy es ; ara. Be, ge . : 
. Pe ee ae : 
Vgpolensian is not a. contraindication to fhe ope ration. of a motor vehidle. ' 


ij however, it results “in attacks ‘ of syncope, | such patients cannot: safely oper- 


. até any type of motor vehicle. If itis possible. to control'thé’ syncope fully by - 


treatment, the applicant can then usually operate a private, motor vehicle safely. 
, 3, or 


but should not drive a a transport or r heavy’ cornme reial vehicle (Class Ly 


4. license). 


4,8 Aortic Valve*Disease 
Applicants’ With minimal aortic valve disease 
| toms can-operate any. type of motor vehicle safel Ba Mo: 
pecially” ‘adrtlé stenosis, may cause. unexpected | % 

' or even syncope. Applicants with such symptor 
passenger transport.or comme rcial vehicle satel 
and’must be evaluated on an individual basis to, ois 
safely Opes rate a | private vehicle., epplicante 9 wi 


wr Cardiac Pacemakers ye 


. a . "Applicants “ne have ed, a cardia¢ pacemaker, inplanted éan natiall y ay 
a private motor vehicle saf: ‘y- “when. this. apparatus has successfully ‘rélieved 
. them of their symptoms for a period of at least one-month,» provided they a ; 
regularly attending.a pacemaker, clinic or are.-being: seen/by their owh phygi- - 
‘ian at least once every three. months.’ ‘Such: applicant gannot, however, drive. 
i passenger transport or commercial vehicle (Claws » q 
because pacemakers, While they: are noconune increasingly Feliable, are still 


subject to lunpredictable failures.’ 


. oe 


ru 
4. 10 Prosthetic Valves. 


ee Applicants’ who have:had a prosthetic valve(s), jiserted a are subject to erm: 
-boli and to a lesser extent to failure of the valve ‘mechanism... Such applicants- 

can usually operate a “private. Jnotog-- vehicle safely provided’ their prosthesis. has 
successfully controlled their ‘unde rlying gardiac condition. They should not, — 


however, drive passenger transport or heavy comme rcial vehicles, (Class l, a 

3 oF 4 license). “— _ 

a ee a na . 

ca 4 11: Anticoagulants : pe go a 7 4 4 a : vee 
The 1 use of hace drugs is not t per | sea contraindication to driving. The 
rocess in mind. a 
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‘AleiGagh the future maiy ‘dictate: that gees roe are 2 capable: of Geealie: 


_all types of motor vehicles, at the. present it is suggested they they should not 


epenete a. commercial | vehicle: (Class | 1, 2,3 or 4 license). ‘Their ability to 


very carefully (Class 5 only). 


